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The Story of Two Atoms 
HE STORY OF HELIUM is 


fairly familiar. First discovered in 
the spectrum of the eclipsed sun, helium 
was found terrestrially a quarter of a 
century later. In a recent issue of 
Scientific. Monthly, Dr. S. Chandrasek- 
har, of Yerkes Observatory, reviews this 
story and contrasts it with the discovery 
in recent years of another two-electron 
particle, the negative hydrogen ion. 
This consists of an electron stably bound 
to a hydrogen atom, and its characteris- 
tics are, therefore, similar to those of 
the helium atom, which has in the 
neutral state two ring electrons. 

That the negative hydrogen ion can be 
a stable atomic configuration was first 
conclusively proved by H. A. Bethe and 
E. A. Hylleraas independently in 1930, 
on the basis of quantum theory and wave 
mechanics. Most of the time the two 
electrons should be on opposite sides of 
the proton nucleus, one at a distance of 
0.75 x 10° centimeters, the other at 
2.02 x 10°8 centimeters, with the average 
angle at the nucleus between the two 
electrons being about 97 degrees. 

Meanwhile, astrophysicists had been 
attempting to account for the distribu- 
tion of energy in the solar spectrum, that 
is, to explain the relative intensity of the 
light in different colors. All efforts 
failed until in 1938 Dr. R. Wildt sug- 
gested that the negative hydrogen atom 
might be responsible for some of the 
absorption. In view of the high abun- 
dance of both neutral hydrogen atoms 
and free electrons in the solar atmos- 
phere, the existence of negative hydrogen 
ions seemed highly probable, and the 
problem is now solved satisfactorily. 

Dr. Chandrasekhar and his co-workers 
first determined the expected absorption 
characteristics of the negative hydrogen 
atom. ‘Then they were able to show 
that the presence of negative hydrogen 
ions explains the difference between the 
observed energy distribution in the sun 
and the distribution to be expected on 
the assumption that the absorptive power 
of the sun’s atmosphere is independent of 
color. Thus the negative hydrogen ion 
has been found spectrophotometrically in 
the sun from previous theoretical work. 

The Yerkes astronomer concludes 
with the comment that this story has a 
plot in some respects the reverse of the 
earlier helium story, for while helium 
was first found in the sun, the stable 
existence of the negative hydrogen ion 
was first proved theoretically and it was 
discovered in the sun 15 years later. 
Both stories have, however, the same 
moral, enunciated by Sir Norman Lock- 
yer in his story of the discovery of helium 
50 years ago: 

“The more we can study the different 
branches of science in their relation to 
each other, the better for the progress 
of all sciences.” 

Dorrit Horr eit 
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AN ECLIPSING BINARY OF UNUSUAL INTEREST 


In Coma Berenices, the star known as 
Alpha or 42 is a visual binary with a 
period of 25.87 years. Its component 
stars are practically identical, of mag- 
nitude 5.2 and spectral class F5. Act- 
ing upon a suggestion made by L. 
Rosino in an Italian publication, Dr. 
Luigi Jacchia, of Harvard College Ob- 
servatory, finds this star to offer the 
interesting possibility of the eclipse of 
one component by the other about the 
middle of November, 1948, when the 
angular distance between the compo- 
nents should be reduced to only 0.0022 
seconds of arc. 

But at their distance of about 50 
light-years, these stars, if each is about 
the same size as the sun, should have 
apparent diameters of 0.0006 seconds, 
which makes the chances of eclipse seem 


not too favorable. Nevertheless, Dr. 
Jacchia believes it will be well to watch 
this star system very carefully at that 
time for fluctuation in its total light 
caused by the possible eclipse. The 
change of light may last only a couple of 
days and might be very small, so ob- 
servations with sensitive photoelectric 
cells are desirable. 

As Dr. Jacchia points out in Bulletin 
No. 5 of the Panel on the Orbits of 
Eclipsing Binaries, where his note ap- 
pears, in November of 1948 42 Comae 
will be only briefly visible in the morn- 
ing sky. But in 1963, about April, 
another similar event is scheduled, with 
the minimum separation of the compo- 
nents only one third as great and with 
Coma Berenices in the sky almost all 
night. 
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The Fifth National Convention of Amateur Astronomers, photographed by Gladys Muller in the chamber of the Fels Plane- 
tarium, Philadelphia. Seated in the front row are, left to right: Charles A. Federer, Jr., national vice-president-elect, Ama- 





teur Astronomers League; Edwin F. Bailey, in charge of the convention exhibit; Dr. Harlow Shapley, temporary national 
president; Edward A. Halbach, national president-elect; Mrs. Margaret Back, national secretary; James B. Rothschild, 
executive secretary; Mabel Sterns, temporary national treasurer; Armand N. Spitz, chairman, convention committee; 


Dr. Samuel G. Barton, University of Pennsylvania. 


Franklin Institute photo. 


CONVENTION AT PHILADELPHIA 


By MARGARET BACK, Detroit Astronomical Soctety 


NCE AGAIN the happy family of 

amateur astronomers has met and 

once again has parted. ‘The fifth 
annual convention is over. ‘To those 
who were prevented from attending by 
human entanglements, we extend out 
sympathy and the hope that they will 
begin right now to mark off the dates 
of July 3, 4, and 5, 1948, to be spent 
in Wisconsin at the invitation of the 
Milwaukee Astronomical Society. This 
welcome prospect was presented to us 
by Edward A. Halbach, who is now 
national president-elect of the Amateur 
Astronomers League. 

The most telling phrase given to the 
assembly in the lecture hall of the 
Franklin Institute was that of Dr. Har- 
low Shapley, our temporary president, 
when he announced briskly, “This is a 
historic occasion.” Another phrase that 
bound us together came from James B. 
Rothschild, now our executive secretary, 
as he reminded us that “an organization 
is no stronger than the strength of each 
unit.” And at this convention each in- 
dividual amateur attending had opportu- 
nity to take part in laying a solid and 
workable foundation for a league which 
keeps on growing in size and usefulness. 


The Franklin Institute is one of 
Philadelphia’s finest educational _ insti- 
tutions, devoted to bringing to the lay- 
man the facts of theoretical and practical 
science, and employing an abundance of 
working models and exhibits, including, 
of course, the famous Fels Planetarium. 
The weather combined with the natural 
charm of the City of Brotherly Love 
to fulfill every requirement that a con- 
vention of various grades of astrono- 
mers, humble and great, could possibly 
desire. The program arranged was all 
that could have been hoped for — no 
idle moments were enjoyed by anyone. 
During the reports from societies, all 
were busy making mental notes for seri- 
ous improvement and practical expan- 
sion of their local activities. 

Early on the agenda of the temporary 
council was raised the important point 
as to whether or not the name of the 
Amateur Astronomers League should be 
altered to one which would be more ac- 
ceptable to every class of astronomer, 
leaving the door wide to the lowliest 
and the highest alike, with no possibility 
of imagined barrier to groups or indi- 
viduals. Discussion pro and con ended 


in a resolution to propose deleting the 





word amateur, but on further discussion 
of this matter in the general session en 
Sunday morning, F. H. Cox, of Nor- 
folk, Va., supplied the brilliant solution 
which satisfied one and all present. His 
proposal was the name Astronomical 
League. At an early date, all of the 
member societies will receive for ratifi- 
cation this change and other amendments 
to the by-laws. 

On Saturday afternoon, at a business 
session, voting for the four national 
oficers who will take office on September 
1, 1947, was a scene of lively interest, 
as delegates representing 23 of the 31 
member organizations stepped forward 
to the desk four times with their writ- 
ten ballots. Chief teller William C. 
Oberem, of Buffalo, N. Y., along with 


fresh relays of assistants, called the 
result of each vote. Mr. Halbach was 
the choice of the assembled body as 


national president. Charles A. Federer, 
Jr., was made national vice-president ; 
the writer, national secretary; and Carl 
P. Richards, Salem, Ore., national 
treasurer. Mr. Rothschild’s appointment 
as executive secretary had been previ- 
ously made by the temporary council, in 
accordance with the by-laws. As the 
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The Network (Veil) nebula in Cygnus, 

taken with a 10-minute exposure by 

Dr. Henry Paul with his f/2.0 Schmidt 
camera. 


delegate from the present one region of 
the league, the council chose Neal J. 
Heines 

For these elections, Mrs. Helen 5S. 
Federer, Bond Astronomical Club, Jus- 
tin F. Rennilson, Eastbay Astronomical 
Association, and George L.  Skirm, 
National Capital Astronomers, com- 
prised the nominating committee, while 
nominations were also received from the 
floor. 

Directly from Washington, Dr. Shap 
ley brought a timely invitation from 
Watson Davis, director of Science Sery 
ice, to furnish headquarters’ space and 
facilities in the expanded home of that 
organization, which has recently ac- 
quired a building adjoining its well- 
known location. ‘Thus 1719 N St., 
N. W., Washington 6, D. C., may now 
be taken as the address of the AAL and 
of our executive secretary. In addition 
to the numerous duties usual to his office 
and those assigned to him by the by-laws, 
Mr. Rothschild will establish at the 
earliest convenient time a program in- 
formation bureau; he is also authorized 
to distribute to member organizations 
an executive secretary's bulletin. 

Telescope making came in for some 
lively discussion Sunday morning. Rich- 
ard Luce, of the optical division of the 
Amateur Astronomers Association, New 
York City, presented a paper by Harvey 
FE. Parry which described a ‘“mass- 
production” method of producing tele- 
scope tubes and mountings. Thirteen 
amateurs who had completed mirrors in 
the Hayden Planetarium combined their 
resources and took advantage of shop 
facilities provided by Stuyvesant High 
School. They established a policy of 
“no substitutions,” and produced 13 
instruments based on the design of Allyn 
J. Thompson. At the close of his talk, 
Mr. Luce was asked by many ATM’s 
present to inform amateurs more gen- 
erally of the availability of his stand- 
ardized castings and parts for telescope 
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mountings. He may be addressed at 
his home, 168 - 73rd St., Brooklyn 9, 
a: Fs 

Another talk on telescope making and 
observing was given by Dr. Henry Paul, 
of Norwich, N. Y., entitled “The 
Amateur’s Schmidt Camera.” He dis- 
cussed the factors an amateur should 
consider in designing a Schmidt camera, 
and pointed out that the Schmidt marks 
the first time in history that a high 
resolving-power, wide-angle lens design 
falls within reach of the average tele- 
scope maker having workshop facilities. 
For average sky work, a Schmidt should 
not be too fast, since sky fog limits the 
ability to photograph dim stars. Dr 
Paul recommended an f/ratio from 2.0 
to 2.8 for all-around work, although for 
meteor photography higher apertures are 
very desirable. 

“Too small a camera, lacking resolv 
ing power, should be avoided,” stated 
Dr. Paul, “while too large a camera 
may become a white elephant to the 
amateur as a result of its physical size 
and weight. An optimum size woul 
seem to range around a 7-inch cleat 
aperture correcting plate (from glas 
only one quarter of an inch thick) com 
bined with a mirror 10 inches in diame 
ter, 28 inches radius (14-inch focus), to 
give an. £/2.0 camera. ‘The filmholder 
should be about 2™% inches in diamete 
to cover an angle of 10 degrees. Cor 
recting plates should be thin, but for 
plates greater than eight inches, ama 
teurs may have trouble with flexure 
Such a camera will provide beautifu 
8 x 10 sharp enlargements of many of the 
wonderful objects in the sky too dim t 
be seen with the eye, such as the Net- 
work nebula in Cygnus.” 

Other papers devoted to observing 
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matters were by Paul W. Stevens 
Rochester, N. Y., “Eclipses and Occul 
tations,” and by Mr. Heines, “Ama- 
teurs Patrol the Sun.” Mr. Stevens 
described some of the theory which has 
already been discussed in his article in 
the May, 1947, issue of Sky and Tele- 
scope. There it was shown that in the 
present century Jupiter is often seen 
near the sun during a central sola: 
eclipse, but it is never seen near the 
moon during a total lunar eclipse. ‘This 
unique relationship, however, does not 
apply to the other superior planets. 
‘They may be observed close to the moon 
during either type of eclipse a numbe: 
of times in the 20th century. Mr. 
Stevens also discussed the occurrences 
of occultations of the Pleiades and thei: 
positions near the eclipsed sun and moon. 
During 1950 and 1951, occultations of 
the Pleiades will be frequent. 

Prior to the war, sunspot observations 
in the United States were made mainly 
at Mount Wilson Observatory, the 
Naval Observatory, and at Mt. Hol- 
yoke College; also by the late H. Helm 
Clayton, Canton, Mass., Mrs. William 
Kearons, West Bridgewater, Mass., and 
Mr. Heines, who is a resident of Pater- 
son, N. J. From worldwide observa- 
tions, the relative sunspot numbers were 
determined at the Federal Observatory 
of Switzerland at Zurich, the head- 
quarters of sunspot. statistics, so ap- 
pointed by the International Astronom- 
ical Union. But the war caused dis- 
ruption and termination of the Zurich 
numbers, making it necessary to find 
observers to furnish Washington with 
sufficient current sunspot data. ‘The 
AAVSO then requested Mr. Heines to 
form a large observing group, as_ the 
data from only four sources was not 





A Schmidt camera with 5-inch correcting plate and 10-inch mirror, built by 
Dr. Paul. The covering of the tube has been removed to show details. The 
refractor is a guide telescope. 






































sufficient for accurate computation of 
the relative sunspot numbers.. ‘This 
solar division now has 60. observers, 
supplemented with an affiliated research 
section of some 20 persons, and up to 
May 1, 1947, had submitted to Wash- 
ington 16,628 observations. 

Solar division data enables the Cen- 
tral Radio Propagation Laboratory at 
Washington to compare sunspot activity 
with disturbances in the ionosphere and 
in the earth’s magnetic field. 

C. M. Cannaday, of the Indiana 
Astronomical Society, described a meth- 
od he has devised for locating constella- 
tions. The sky is divided into 12 
“roads” extending from pole to pole and 
each corresponding to one constellation 
of the zodiac. The roads have stations 
on them for constellations and stars, and 
the approximate right ascensions and 
declinations are used to designate the 
stations. Thus Orion is at station 6R-o, 
Leo 10R-20N, Vega 18R-39N. Road 
24 (Pisces) contains Cassiopeia, An- 
dromeda, Pisces, Cetus, Sculptor, and 
Phoenix, as well as other groups. Mr. 
Cannaday pointed out, “If an amateur 
knows his zodiacal groups forward and 
backward the north and south constella- 
tions fall naturally into place. A few 
trips over each road should enable one 
to remember easily all the stations on 
the run.” 

A paper on the subject of the surface 
temperature and atmospheric conditions 
on Mars was presented by James P. 
Dow, of the A.T.M.’s and Observers 
of Buffalo, N. Y. He concluded that 
Mars has a considerable atmosphere, but 
is subject to large extremes of temper- 
ature even though it is farther from the 
sun than the earth is. Dr. T. D. Cope, 
of the University of Pennsylvania, re- 
viewed the interesting story of early 
surveying near Philadelphia in his paper 
entitled, ““Mason and Dixon Were As- 
tronomers.”’ 

By request, Dr. Shapley gave an im- 
promptu talk on the Schmidt camera 
and its more advanced forms. Later, 
the convention adopted a resolution of 
appreciation to the Harvard astronomer 
for his inspiring leadership and serious 
work as temporary national president of 
the league. He was asked to form and 
to be chairman of the technical advisory 
council, to consist of both amateur and 
professional astronomers, who will be 
invited to act as consultants to the ac- 
tivity sections of the league. The first 
of these sections to be formed is one on 
lunar and planetary observing, this as 
a start in league co-operation with the 
recently formed Association of Lunar 
and Planetary Observers, which has its 
headquarters at the University of New 
Mexico. An instruments section was 


also established, to combine activities on 
the making and use of telescopes and 
other astronomical instruments. 

Just about the time discussion of the 
place for the 1948 convention was under 





The picnic in the Scott amphitheater, Swarthmore College. 
Photo by Paul W. Stevens. 


way, the following telegram was _ re- 
ceived: DARLING ASTRONOMY CLUB AC- 
CEPTS BY-LAWS. APPLIES MEMBERSHIP. 
LETTER WITH FEES FOLLOWS INVITING 
NATIONAL CONVENTION DULUTH FU- 
TURE DATE. INVITING FIRST REGIONAL 
CONVENTION. SUGGESTING SUMMER 
1948. ‘Thus the Darling Astronomy 
Club, of Duluth, Minn., became the 
32nd member organization of the Ama- 
teur Astronomers League. 

Already, at the opening session on 
Friday morning, Mr. Federer had 
pointed out the rapid increase in the 
number of astronomical groups since the 
close of the war. His wall chart showed 
some 90 American societies, including 
the 11 centers of the Royal Astronomical 
Society of Canada. He proposed the 
division of the United States into eight 
regions or more, and this proposal, with 
modifications made during the council 
and convention sessions, will be passed 
on to the member organizations, in 
whose hands lies the establishment of 
the regions themselves. 

An important announcement was that 
of the dues for members-at-large 
those individuals who wish to join the 
league directly. ‘The dues were set at 
three dollars annually, with one dollar 
initiation fee. Armand N. Spitz, con- 
genial chairman of the host convention 
committee, and director of education at 
the Franklin Institute, became the first 
member-at-large. 

It was Mr. Spitz who clung to the 
last thin hope and won out when a near 
“tragedy” happened at Sproul Observa- 
tory on the evening of July 4th. ‘The 
entire party was on hand near. the 
scheduled hour hungrily awaiting the 
picnic supper which was nowhere in 
sight. Finally, after sightseeing on the 
Swarthmore campus, the group was led 





to the beautiful Scott outdoor amphi- 
theater by Mr. Spitz and Dr. Peter 
van de Kamp, director of Sproul Ob- 
servatory. A chilling hush fell, for all 
hope for food that evening was now 


considered to be abandoned, and we 
thought to try the maxim, ‘Fast, fast, 
who with the gods would feast.” Mr. 


Spitz began to explain the difficulties of 
feeding 150 persons including many 
late registrants on a holiday of such 
magnitude, when suddenly Dr. van de 
Kamp, with dramatic timing, spied the 
truck bearing the long-awaited food, 

The Sproul instruments were exam- 
ined, and though observing conditions 
were not perfect, many enjoyed looking 
at Jupiter through the long-focus 24- 
inch refractor, after greetings had been 
extended by Dr. van de Kamp. 

After the banquet on Saturday eve- 
ning, the buses became lost on the way 
to the Strawbridge Observatory of 
Haverford College. ‘They 
full value for the dollar charged for 
the round trip on this occasion. But no 
one cared this time, for the delightful 
banquet had been safely partaken of in 


gave very 


the stately Franklin Hall of the Insti- 
tute, watched over by the imposing 
statue of Benjamin Franklin himself, 


and near the Institute’s Foucault pendu- 
lum. At Haverford, there was plenty 
of time to be greeted by Dr. Louis C. 
Green, the director, and to the 
instruments. Everyone also attended a 
continuing lecture and demonstration by 
Mr. Spitz of the newly installed Peerless 
Planetarium at Haverford. Amateur 
astronomers turned the cranks and 
handles of the instrument themselves 
and made imaginary planetarium trips 
north and south, east and west, 
Each person who registered at 
(Continued on page 24) 
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The author’s globe of Mars showing many of the principal features of the planet. 


Making a Globe of Mars 


By JOHN STERNIG, Science Counsellor 
Public Schools, Glencoe, Il. 


ARS will again come into the 

evening sky later this year and 

will be eagerly studied at its 
opposition in 1948. Observations of the 
planet are always more interesting if 
they can produce some tangible results. 
During the opposition of 1946, the 
writer observed much detail with a 
small 3-inch refractor, enough to allow 
a series of drawings on which the in- 
dividual features could be _ identified. 
However, to do this one must have some 
means of identification. Maps are 
available, of course, and may suffice for 
some folks. But many amateurs are 
enthusiastic enough to want to go be- 
yond that. For them this article de- 
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scribes how to make a globe of Mars, 
which is a practical project and result. 
in a useful and unusual model. 

First procure an old globe of the 
earth. The attic may have one hidden, 
or a secondhand store may supply one 
for a very small price. Sometimes th 
local school may have some old worn 
out globes which are ready to be junked 

The first step is to groove the lines 
of longitude and latitude into the sur- 
face with a sharp knife. These are al 
realy on the globe at 10- or 15-degree 
intervals and are simply cut into the 
surface. ‘The purpose of the grooving 
is to keep the co-ordinates showing af- 
ter the globe is painted. ‘They are 


essential later when it comes time to 
draw Martian features on the globe. 

Next, the globe is given several coats 
of flat paint, enough to hide completel; 
the original earth features. ‘The paint 
should be pale red or ochre in color, 
made by mixing a little red and brown 
with flat white paint. When the paint 
is dry, use fine sandpaper and steel wool 
to retnove brush marks and to prepare 
the surface for drawing. 

Now the real job begins. Number 
the lines of latitude and longitude. Re- 
member, you go from 0° at the equator 
to 90° at the poles, and from 0° at the 
prime meridian eastward (counterclock- 
wise as seen from the north) for 360°, 
which brings you back to 0. Martian 
longitude does not stop at 180 degrees 
to give east and west longitude as it 
dees on the earth. 

With the co-ordinates located, you 
can begin on the features. Good maps 
of Mars are needed. It is the writer’s 
experience that there is no single map 
which shows everything, especially in 
the polar regions. ‘Therefore, the fol- 
lowing sources are suggested: 

The books Mars, Mars and Its 
Canals, Mars as the Abode of Life, all 
by Percival Lowell; Volume I of Sp/en- 
dour of the Heavens, by Phillips and 
Steavenson; The SKY, July, 1939, and 
October, 1941; Sky and Telescope, 
November, 1941, and April, 1942; and 
Popular Astronomy for June and July, 
1926. There are undoubtedly other 
sources but the writer found these were 
enough. ‘They may be obtained from 
the local library in most cases. 

Once the references are at hand the 
tollowing procedure is recommended. 
Make two large circles, one for each 
hemisphere, on a piece of paper. Put 
on them the lines of latitude and longi- 
tude in the same intervals as on your 
globe. Most Mars charts are made 
with 10-degree intervals. If your globe 
has 15-degree intervals you will need to 
use care not to become confused in the 
transposition. 

Put the Martian features on your 
map by the system of “squares,” copying 
section by section what appears on the 
original maps. Once your flat maps are 
complete you are ready to put the 
features on the globe, which is also done 
section by section. There will be, of 
course, some change in appearance of the 
features, especially when rectangular, 





Mars Through a Telescope 


A trembling red ball, burning in blue 
Space, 

Dim ghosts of continents dark on its 
face, 

A point of polar cap that glistens white, 

The telescope’s clock clicking in the 
night. 

Wa ter W. STEPHEN 
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Mercator-type projections have been used 
for the original maps. As the meridians 
on the globe converge toward the poles, 
features within them naturally com- 
press. Actually, they will be as they 
are on the planet; it is the flat maps 
which are distorted. For the polar re- 
gions, it is best to use some of the polar 
views given in the Lowell books. 

Once the features are drawn on the 
surface they are painted. The dark 
regions are blue-green; polar caps are 
white; ‘“‘canals” are simply lined. Low- 
ell’s book, Alars and Its Canals, has 
some beautiful color plates which will 
serve as guides in painting the details. 

The names of the various areas are 
then lettered in with India ink. After 
a double and triple check to see that 
nothing is left off, the whole globe can 
be varnished to prevent the names from 
smearing when cleaning is necessary. 
At this point, if the globe is carefully 
made, it becomes an interesting addition 
to the library or den. But its greatest 
value comes when it is used to identify 
features on the real Mars. 

Perhaps some remarks on observing 
are in order here. Drawings made at 
the telescope are often hard to identify, 
since the average small telescope does 
not show, or the observer does not see, 
all the details shown on the globe. 
Therefore, it is important to orient one’s 
drawing to the globe by knowing the 
central meridian of Mars at the time of 
observing. ‘This can be located on the 
globe and comparison made with the 
drawing. 





















Nautical Almanac in the section en- 
titled, ““Ephemeris for Physical Obser- 
vations of Mars,’ where is included 
much other information of use to Mars 
observers. ‘The position of the central 
meridian is given for Greenwich at 08, 
which corresponds to 6:00 p.m. Central 
standard time of the previous date. The 
meridian for any hour of the evening 
can then be found by adding to the 
meridian given 15 degrees (approxi- 
mately) for every hour past 6:00, or by 
interpolating in the table if more than 
a few hours difference of time is con- 
cerned. For instance, suppose you plan 
to observe at midnight, CST, on De- 
cember 18th of this year, which corre- 
sponds to 6:00 GCT, December roth. 
The Ephemeris gives 14°.96 as the cen- 
tral meridian for o*, so that for the time 
of observing the central meridian should 
be about 105°. Interpolation in the 
table gives, however, a more accurate 
value, 102°.63; this results from Mars’ 
rotation period being somewhat over 
24 hours. 

The Ephemeris also gives the planet’s 
distance in astronomical units for every 
day. Furthermore, the date of the 
Martian season can easily be determined 
by looking up the planetocentric longi- 
tude of the sun in these same tables, and 
then converting that into the seasonal 
date by referring to the sun tables under 


the corresponding longitude. For _ in- 
stance, on December 18th, the sun’s 
planetocentric longitude for Mars 


, ; 
(measured from Mars’ vernal equinox) 
is 32°.41, which corresponds to the sun’s 





This drawing of Mars shows the region 

cf Sinus Sabaeus central on the disk. 

It is one of the famous drawings of the 

late E. M. Antoniadi, French student 
cf Mars and other planets. 


Martian seasonal date that night will be 
April 24. It is interesting to know this 
in connection with the changes in the 
polar caps. Be sure to note that in a 
telescope the planet is inverted, with 
south at the top. The Ephemeris tables 
also give the position angle in the sky 
of the axis of rotation of the planet. 
The writer finds that even a small 
telescope shows enough detail on Mars 
in the month preceding and following 
opposition to allow drawings which 
show the main features. Anyone who 
makes a globe of Mars will have new 
interest and stimulation for carfying on 
a regular observing program when the 














The central meridian of Mars is longitude as viewed from the earth planet returns to our evening sky late 
given in the American Ephemeris and about April 24th. Therefore, the this year. 
MERIDIES 
180 190 200 210 220 230 240 250 260 270 280 280 300 BO 320 350 340 350 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 180 60 170 180 
-60 | ~ 60 
-50 ~50 
-40 -40 
-30 ~30 
-20f -20 
07% . Srey - 10 0 
2 eet eS 9 
mn 9} Siew)? oO 
Z +10 his +10 9 
ta as z 
Ma oe 
+30 A +30 
+40 +40 
+50 +50 
+60 ap. P 3 a iad * = ge we Se a = ent +60 
190 200 210 220 230 240 250 260 270 260 290 300 310 320 330 340 350 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 160 170 180 
: SEPTENTRIO Es debrusd} 











A general map of Mars, one of those to which the author makes reference. It embodies Antoniadi’s observations with the 33- 
inch re‘ractor of Meudon Observatory from 1909 to 1$37. 
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I HAVE ALWAYS been interested in 
astronomy but am only now getting 
a toehold. My brother, Jerry, and I are 
planning a 10-inch reflector on which we 
will resume work short!y. But during the 
winter | have spent many hours experi- 


menting with stellar photography. 

3ack in January, 1946, I had the good 
fortune to visit Mount Wilson and learned 
first hand of some of the operations of the 
observatory. It was a very mild evening 
that Saturday, so ! set up my camera after 
midnight and took the picture of Orion 
streaking behind the 150-foot solar tower 
(see the front cover). The exposure was 
90 minutes at f/2.9 with a flashlight shin- 
ing on the tower for part of the exposure. 

During last summer my brother Jerry 
and I worked on our 10-inch mirror with- 
out much success and took pictures of non 
celestial objects when the sun shone. In 
the fall, I dusted off the simple equatorial 
mount Jerry had made a few years before 
and started taking time exposures of the 
stars. After many exposures with a fogged 
lens, | constructed a paper lens shade and 
wrapped resistance wire around it, con- 
necting it in series with a small light bulb. 

The essential elements of the equatorial 
were an electric motor which turned once 
a minute and parts of an old sextant. But 
the mechanism requires resetting after 45 
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Star Teails 


These star trai's were taken by 
Francis E. Rowe with an f/3.5 
Voigtiander camera. In the 
upper right are the Pleiades; 
in the lower left the Hyades. 
As panchromatic film was 
used, Aldebaran, an orange 
star, appears of the correct 
relative brightness. 





minutes running. We have a small camera 
mounted parallel to a 2-inch refracting 
telescope of 45 power, and correct slight 
deviations in the drive by pressure on the 
leg of a wooden tripod which supports the 
equatorial. The apparatus is Cirected at 
the north celestial pole by means of a 
simple telescope fastened in line with the 
4-inch shaft of the equatorial, and 
equipped with crosshairs so that we ma) 
offset it one degree in the proper direction. 

Not having a star atlas, I located Uranus 
by taking pictures on three different nights. 
But my small camera didn’t give much 
separation of star images, so I got a 12-inch 
focal length binocular lens of speed f/4. 
The two cluster prints enclosed herewith, 
of the Beehive and M35, are taken with 
this. Guiding on a 5th-magnitude star is 
quite a task with our equipment. 

By the time I was really set up for 
pictures with the binocular lens, the An- 
dromeda nebula was rather low over the 
city. But I took one picture for half an 
hour one evening, and was thrilled because 
it was the best shot we had gotten of 
anything. Next fall we will get some that 
will make this one look very poor. Ac- 
tually, the lens is in focus for only a small 
portion of the negative. 

Then, while the moon was up to inter- 
fere with our stellar pictures, we got out 
the 10-inch mirror, which had been pol- 
ished for a half hour from the next-to-last 
stage of grinding, and took a few p‘ctures. 
Vithout silvering, there was barely enough 
light to get a detailed picture on fast film 
at the focal plane. But with the sun we 
had the opposite problem — how to cut out 
enough of the light to get a picture. We 
solved the problem by stopping the mirror 
down to l-inch diameter and using a yel- 
low filter just in front of the film (film 
speed the same as that of enlarging paper). 
We now take sun pictures with a wider 
aperture and a red filter at 1/10 second. 

None of the pictures we are sending is 
really good, but we are very pleased with 
them as a starter and thought that other 
amateurs might be interested. I have tried 
to be brief and will welcome questions that 


George and Jerry Andrus tcok these 
star pictures with a 3-inch binocular 
lens, exposure times about one hour. 
At left is the Beehive in Cancer; at 
right the cluster M35 in Gemini. 






and Photographs 





With modern equipment amateurs can do ex- 
cellent work in photographing the night sky. 


might occur to others. But there are 
few questions I should like answered, too. 
Just a few days ago I located Neptune 
photographically quite easily, and would 
like to try for Pluto. Can someone tell! 
me the magnitude and exact location? [i 
it is much fainter than 14th, I wouldn't 
have much chance. Could you also advis. 
me as to what one should get for a star 
atlas which would eventually be used with 
a 10-inch reflector? I have borrowed 
Webb’s Atlas and find it within my means 
but rather brief on descriptive data and 

objects for study. 

GEORGE ANDRUS 
1638 East Ist St. 
Albany, Ore. 


ED. NOTE: Pluto is too near the sun 
for observation now. Its position on May 
Ist was about 9" 2™.1, +24° 04’, magnitude 
about 14. Later this year, the Nautical 
Almanac Office will probably issue 
ephemeris for the 1947-1948 period of fa- 
vorab’e opposition. 


On February 19th last, we had the ex- 
treme pleasure of witnessing an unusuall\ 
clear vista of winter stars. The enclosed 
enlargement from Kodak Super-Pan Press 
Type B film is of a picture taken with a 
Voigtlander camera having a Heliar lens, 
in my belief the best of the Voigtlander 
lenses. It is an f/3.5, with a focal length 
of 10.5 centimeters, and 24 x 3% cut-film 
holders. The enlarging paper is Ansco 
Brovira, contrast 4 to give more contrasty 
prints and show the fainter stars to ad 
vantage. 

The camera was mounted on a tripod 
and pointed in the direction of the con- 
stellation we wished to trail, and we judge 
the exposure time to be about four min- 
utes. I would like to be able to mount the 
camera on a clock drive so as to hold it 
steady on the stars, but I have no means 
of doing this. Perhaps one of your readers 
would help me with the problem. 

With the he!p of Robert C. Ludden, | 
intend to make trails of all the brighter 
constellations as they appear in the sky. 

FRANCIS E. ROWE 
21 Main St. 
Johnson City, N. Y. 




















TERMINOLOGY TALKS .~- J. Hugh Pruett 


Angles and Arcs 


The watcher of the starry skies who 
cares to go beyond the simplest recogni- 
tion and naming of the individual stars 
and their groupings will soon find that 
he should have some understanding of 
angles and their measurements. ‘Those 
with geometry freshly in mind will have 
no trouble, but there are interested 
multitudes who have not yet had the 
opportunity for this study or when in 
school were not “mathematics majors.” 
Work in tracing meteors for the Amer- 
ican Meteor Society has indicated to me 
that few adults seem capable of estimat- 
ing and stating angular distances in 
convenient units. 

Formal definitions of the term angle 
vary in both the method of statement 
and the amount of confusion to the 
reader. It seems to be derived from the 
Latin angulus, meaning “corner.” Per- 
haps an illustrated explanation rather 
than a definition will most easily show 
the meaning. Let us consider that the 
two lines 4 and B in the three figures 
below meet at the points just to the left 
of x, y, and z. 

A is of the same length in all the 
figures — and so is B — but each figure 





x 8 “y 8 2 8 





differs in the relative directions in which 
4d meets B, or the amount of opening 
between them. The opening at y — shall 
we call it the angle? — is wider than at 
x, and the one at z is still wider. In 
mathematical language we may state 
that angle z is the greatest of the three 
and angle x is the least. 

Since the figure forming angle z will 
fit around the corner of a square, we 
may call z a “square angle,” or, as is 
more common, a right angle. As we 
easily see that y is about one half a right 
angle and x one third, we are able to 
state roughly the sizes of these angles. 
However, it will be more convenient to 
state them in some smaller unit than in 
fractions of a right angle. The unit 
generally employed is _ one-ninetieth 
(1/90) of a right angle, a measurement 
designated as one degree (1°). Angle 
z is then 90°; angle y, 45°; and angle 
x, 20°. 

Suppose we take a short piece of 
string, to one end of it attach an up- 
right pin, and to the other end affix an 
upright pencil. Stick the pin into a 
smooth piece of wood at O, and then 
with the string taut move the pencil 
along so as to trace a curved line which 
will be a part of a circle —an are of 
a circle. 





Let M be the original location of the 
pencil point and MN the first stopping 
point. The second position of the string 
makes an angle of 45° with its first po- 
sition. We sometimes say that the arc 
MN is also 45°. Twice as great 
an arc, MP, one formed when the final 
position of the string makes an angle 
of 90° with its original position, has then 
a value of 90°. How many degrees will 
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there be in the arc if it is continued 


until a complete circle has been drawn? 
Four times 90°, or 360°; so we say that 
there are 360° in a circle. 

The simplest application -——and the 
least lofty — of this principle to the sky 
is in the number of degrees along the 
horizon, the place where earth and sky 
seem to meet for an observer on a wide, 
level plain. We may imagine a circle 
drawn entirely around this sky line. 
Its complete angular measurement is 
360°. Should we start at the north 
point of the horizon and continue our 


curved line to the east point, a clockwise 
motion, the arc drawn will be 90°. Thus 
we say it is 90° from the north to the 
east, 180° to the south, and 270° to the 
west. (If we go counterclockwise from 
the north, it is then only 90° from north 
to west.) 

As we trace up the sky itself, we 
easily see that it is 90° from the horizon 
to the zenith, the name of the point 
directly overhead. It is likewise another 
go° from the zenith down to the oppo- 
site part of the horizon. It is then 180° 
from the northern horizon through the 
zenith to the southern horizon. This 
arc is one half a complete circle, the 
other half being invisible beneath the 
earth. 

For finer divisions, the degree is sub- 
divided into minutes (’) and the minutes 
into seconds (”). (A further subdivi-' 
sion of seconds into thirds (”’) has been 
used but is rarely heard of at present.) 
The table then reads: 

60” — 1’ 
60° = 1° 
360° = 1 circle, or circumference. 

Subdivisions of seconds are now ex- 
pressed in decimals, such as 15”.17. It 
would surely be easier in general if the 
finer units than degrees were all ex- 
pressed as decimals of degrees; as for 
example, 20° 30’ as 20°.5. It is cus- 
tomary to place the decimal after the 
sign of the unit. 

This system of angular measurement, 
known as the sexagesimal, seems to have 
been derived from the ancient Babylo- 
nian division of the year into 360 days. 
Since the sun seems to move eastward 
entirely around the sky among the fixed 
stars in a year, a degree is approximately 
its apparent angular movement each day. 





LEITTERS 


oar: 

About the reversal of relief photographs, 
my experience with photomicrographs of 
metal surfaces is that anyone can see the 
bubbles right or reversed. The only thing 
to do is to imagine to one’s self that the 
light strikes from the left or from the 
right side. Looking at the moon one 
knows from which side the light is com- 
ing and there is no reversal except in the 
case of seeing a small part of the moon 
when there is no limb or terminator, or 
for people who don’t see the moon’s 
image often enough. 

Do you intend to publish also pictures 
of an earlier and later state of the moon? 
With my 8-inch homemade reflector I 
have made several moon pictures, but a 
moon diameter of 12 inches is the best 
I can produce, and so I would like having 
more Lick moon pictures. The back 
covers are of such good quality that I’ve 
made a set of lantern slides of them for a 
lecture; the halftone screen was not visible 
on projection. 

Perhaps you can tell me whether or 
not there is a good book on the moon 
available, not too popular and which 


contains references on _ physical and 
selenological research of the last century? 
Also, one like Webb's Celestial Objects 


for Common Telescopes, which is out of 


print? I ama Dutch ATM. 
D. A. BEEKHUIS 
Lijsterbeslaan 95 
Rijswijk (Z.H.), Holland 
Sir: 


It was interesting to note that I could 
not make the lunar photograph on the 
back cover of the April issue invert, since 
I could produce inversions of all the pre- 
vious ones by causing the light to fall on 
the photograph in a direction opposite to 
that from which the light came originally. 

A. E. HART 
Murphysboro, III 
a 

On June Ist, at 9:00 p.m. Eastern day- 
light time, while making my routine hourly 
weather check, I noticed that the west 
limb of the gibbous moon, just south of 
Mare Crisium, was distorted; perceptibly 
but irregularly flattened, somewhat sug- 
gesting a phase effect. High, thin clouds 
produced a corona around the moon, but 
the moon itself was sharply distinct. 

At first I was disposed to refer this effect 


(Continued on page 17) 
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A typical Harvard meteor photograph. 


ORE THAN 1,400. meteor 
trails have been recorded on 
Harvard photographs of the sky, 

with measurable trails of at least 1,000 
individual meteors. The current pro- 
gram of analysis of these meteor photo- 
graphs seeks to identify as many radiants 
as possible with relatively high preci- 
sion; to determine the positions and 
daily motions of these radiants; to de- 
termine the cosmic spread of individual 
meteors from the mean radiants; to es- 
tablish frequencies and dates of maxima, 
and to compare these with those ob- 
tained visually; to search for correla- 


tions of such characteristics as_ bright- 
nesses, velocities, spectra, and the like; 
and to establish the relative proportion 
of sporadic to shower meteors. 

It is hoped that such an analysis will 
provide observational data of sufficient 
interest to stimulate activity along 
theoretical lines in both celestial me- 
chanics and astrophysics, for meteors 
represent our closest contact with the 
small particles of the universe, which 
are becoming increasingly important in 
cosmogony. 

The precision of photographic meas- 
ures makes the identification of meteors 
as shower members relatively simple and 
certain. In earlier work, Dr. Dorrit 
Hoffleit has shown that shower meteors 
constitute nearly half of 217 Harvard 
photographic meteors she studied. “This 
fraction should increase as more meteors 
are studied and members of less con- 
spicuous showers identified. The im- 
portance of this ratio in evolutionary 
theories of meteors, meteorites, and 
comets, can hardly be overestimated. 

Comparison of photographic and vis- 
ual determinations of shower radiants 
and of daily frequencies of shower 
meteors should provide clear evidence 
as to whether physical forces, such as 
light pressure or electric effects on 
charged particles, are appreciable in dis- 
tributing meteoric particles about a 
mean orbit. As these effects may be 
expected to disturb smaller particles 
more than larger ones, the faint meteors 
should show systematic deviations in 
motion from the brighter meteors ob- 
served photographically. Observations by 
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Each radiant is plotted for its actual position, but joined by a dotted line to the 

point on the mean path corresponding to the time the meteor was observed. 

Time is expressed in terms of the longitude of the sun, with 139° corresponding 
to August 12th, the date of maximum. 
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Meteor Problems and Photographs a | the Perseids 


By Frep L. Wuippie, Harvard College Observatory 





The frequency of meteors on Harvard 
photographs shows the peak of the Per- 
seid shower very prominently. 


the writer of the Taurid and Geminid 
showers show no evidence of such devi- 
ations, but many more observations of 
this type are needed. 

Measures of the daily motions of 
radiants and the cosmic spread of the 
radiants for individual shower meteors 
will provide more grist for the mills of 
celestial mechanics. To date no theory 
adequately explains even the daily mo- 
tion of the radiant for any shower, 
while no attempt has been made to 
utilize the information given by devi- 
ations in the directions of single meteors. 
Until such theories are established 
firmly, it will be impossible to determine 
the “ages” of meteor showers, or the 
dispersal rate of meteoric material along 
a comet orbit. 

The analysis of Harvard meteor 
photographs has been completed only for 
the Taurid, Geminid, and  Perseid 
showers. Miss Frances Wright is en- 
gaged in the measurements at the present 
time, although the results already pub- 
lished on the first two showers depend 
upon measures by the writer and other 
associates. 

Careful plotting of single trails on 
charts leads to a surprisingly good de- 
termination of the great-circle motion 
of each meteor. Identification of shower 
meteors is made on the basis of the 
minimum distance that the great circle 
misses the preliminarily adopted mean 
radiant. For the Perseid shower, 49 
single trails and nine doubly-photo- 
graphed trails were accepted as Perseids. 
The frequency distribution with date is 
shown in the chart above for all of 
the meteors observed at our northern 
stations from July 25th to August 22nd. 
The Delta Aquarid shower of late July 
shows conspicuously. The acceptance 
of two Perseids as early as July 25th 
and 26th is questionable, but the fre- 
quency curve is distinctly asymmetrical, 
with “early” members. The maximum 
of the shower is on August 12th, in 
agreement with visual observations. 

















Of 76 (northern) meteors photo- 
graphed in the interval from August 
2nd to 22nd, inclusive, 56 are classified 
as Perseids, or 74 per cent, which is 
amazingly high. “The maximum single 
deviation in radiant for an accepted 
Perseid from the least-squares solution 
for radiant motion (including correc- 
tions for zenith attraction and diurnal 
effect) is 197 minutes of arc. This is 
for a meteor photographed from two 
stations (doubly photographed) on Au- 
gust 15th. The graph on page 10 shows 
the radiants determined for eight double- 
station meteors as falling satisfactorily 
near a line representing uniform motion 
of the average radiant; only the meteor 
on August 15th (sun at longitude 
142°.15) is discordant. 

Extensions of single trails to the 
radiant area for singly photographed 
meteors, and the positions of the radi- 
ants for doubly photographed meteors, 
indicated the possibility of two moving 
radiants being in operation, the major 
one after August 7th, and a minor one 
before August 9th, with a possible third 
late radiant including the discordant 
meteor. But splitting the meteors into 
two groups, early and late, gave no more 
accurate solutions than obtaimed for one 
moving radiant without the division. 
More observations may well verify the 
apparent duplicity of radiant, but at 
present the all-embracing solution should 
be accepted. 

Comparison of the daily motions and 
residuals of the Perseids with the 
Taurids and Geminids brings out the 
fact that the Perseids are a much more 
diffuse meteor shower than the other 
two. Unpublished results indicate that 
the Giacobinids and Leonids represent 
extremely well-defined radiants whereas 
the Delta Aquarids are diffuse.  Al- 
though the “age” of a meteor shower 
must play a part in producing a diffuse 
radiant, the perturbational and geomet- 
rical circumstances are of vital concern. 
With regard to daily motion of the 
radiant, these circumstances probably 
outweigh even the “age’’ in importance. 
The Geminids show the greatest daily 
motion of radiant, while the length of 





At the time of maximum, the Perseics 
radiate from a relatively small area of 
the sky. 





The intersections of the orbit of the 
earth with the orbits of the August 


and November meteor swarms. From 
“Astronomy, Maps, and Weather,” by 
Cc. C. Wylie. 


the shower is the shortest of the three. 
The Taurid and Perseid showers show 
a small and comparable daily motion, 
although the one represents an orbit of 
low inclination to the earth’s orbit and 
the other a highly inclined orbit. These 


results indicate the need for detailed 
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The cosmic spread of a_ projected 
single meteor trail from the mean pre- 
dicted radiant at the instant is 43 min- 
utes of arc (plus or minus). This is 
the probable error with reference to the 
center of gravity of the moving radiant, 
whereas the probable error of plotting the 
trail itself is only about seven minutes 
of arc near the radiant. The cosmic 
spread of the radiant for the Taurids 
is only 18 minutes; for the Geminids 
only 14 minutes. The significance of 
the much larger spread for the Perseids 
is not clear as yet. 


Predicted Positions of Perseid Radiant 
for 1947 by Frances W. Wright 


Date (U.T.0°) R.A. Dec. 
August 1 $203 56°.8 
4 35.8 57.0 

7 39.3 57.2 

10 42.7 57.5 

11 43.9 57.6 

12 45.1 57.7 

13 46.3 57.7 

16 49.8 58.0 

19 53.3 58.2 





SEISMOLOGISTS TRACK 


HURRICANES 
In the Bulletin of the American 
Meteorological Society for February, 


1947, an article by Marion H. Gilmore 
describes methods whereby recent hurri- 
canes have been tracked by seismographs 
located at Roosevelt Roads, P.R., Guan- 
tanamo Bay, Cuba, and Richmond, Fla. 
The author is a geophysicist at the Navy 
Hurricane Weather Central, Naval Air 
Station, Miami. Extraordinary results 
have been obtained with seismometers 
in groups of three, each seismometer 
placed in a vault at the vertices of a 
triangle measuring 8,000 feet on a side. 
Regardless of the type of wave recorded, 
all possible directions of propagation will 
produce corresponding differentials in 
times of arrival at the three stations. 
From these time differences the direction 
in which a microseismic wave is travel- 
ing can always be calculated. 

Hitherto, seismologists have consid- 
ered possible the theory that the micro- 
seisms usually found in  seismograph 
records were caused by heavy surf 
pounding on a steep coast... The ex- 
perience with hurricane tracking indi- 
cated, however, that the microseisms 
were received too quickly from the storm 
centers to have been transmitted as 
waves to the nearest coast line. Al- 
though what produces the microseisms 
in a hurricane area is not known, it is 
believed that the energy is transmitted 
directly to the bottom of the ocean and 
then in the form of microseisms through 
the ground to the seismograph. 

Seismographs proved more accurate 
in predicting the motion of the hurri- 
cane of June, 1945, as it passed over 
Florida, than did Army and Navy scout 
planes sent directly to the storm area. 
The amplitude of the microseisms re- 
corded for a particular storm appears to 
depend principally on the storm’s in- 
tensity and the distance from a record- 
ing seismograph, and to a less degree on 
other factors, such as the depth of the 
water over which the storm passes. The 
maximum effective distance a storm can 
be detected in the Caribbean Sea is 
about 600 miles, while in the Pacific 
Ocean it is at least 1,000 miles. 





THE FOUR CASSINIS 


For 125 years, from 1669 to 1794, 
Jean Dominique Cassini and his suc- 
cessors lived and worked at the Paris 
Observatory, their contributions to as- 
tronomy and geography closing only 
with the French revolution. For details 
in the story of this interesting family, 
see Leaflet No. 218, April, 1947, of the 
Astronomical Society of the Pacific. 
The first Cassini is famous for observ- 
ing the division in Saturn’s rings which 
bears his name, and for the discovery of 
four of that planet’s satellites. 
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Amateur Astronomers 


AMATEUR ASTRONOMY IN FRANCE 


ie SUMMER, 1945, a group of young 
men in France organized a new so- 
ciety, “La Jeunesse Astronomique de 
France.” The membership of persons 
16 years of age and older has now 
reached over 500, chiefly students and 
young engineers. ‘The stated purposes 
of the group are the diffusion of as- 
tronomy and science among French 
youth, advising amateurs, holding con- 
ferences, and “practical operations.” 
They publish a 6-page bi-monthly bulle- 
tin containing articles suited to the as- 
tronomically inclined layman. 

M. Donatien Cot, director of the 
French Bureau of Longitudes, has ob- 
tained for the group the use of a small 
observatory in Montsouris Park on the 
outskirts of Paris, equipped with 4-inch, 
6-inch, and 9-inch refractors and some 
other instruments. As this observatory 
was badly in need of repairs, the Paris 
town authorities had promised to have 
it ready for use this summer. 

While the French Board of Educa- 
tion has provided the society with funds 
equivalent to 50 dollars a month, it still 
feels hampered by financial difficulties. 
Books and journals are needed and ad- 
ditional instruments are desired. The 
members are obviously anxious to learn 
what is going on elsewhere in astron- 
omy. Anyone interested in this new 


society or in helping it should communi- 
cate with M. Wladimir Chwetzoff, 
Courcelle (GIF), S. & O., France. 

Another but much older group of 
astronomers (primarily amateurs) is 
likewise launching upon postwar ac- 
tivities. The president, M. Léonce 
Fabre, of the Société Scientifique Flam- 
marion (founded 1884) at Marseille, 
has utilized the advertising facilities of 
Sky and Telescope to resume contact 
with book dealers, instrument makers, 
and the like. This society of adults 
sponsors lectures and courses in astron- 
omy and general sciences, and it possess- 
es a fine library. ‘The members of the 
group appear very active. “They have 
sent us abstracts of two papers on their 
current interests, one on a Cassegrainian 
mirror with spherical secondary, the 
other on the age of the universe. 

As with the amateurs in Paris, the 
Marseille society is anxious to learn the 
progress of astronomy in the United 
States during and since the war, but it 
is not in a position to subscribe to many 
foreign journals. If anyone can send 
current scientific literature (in any sub- 
ject, whether or not astronomical), it 
will be to the good of popular science. 
Address M. L. Fabre, 3 Rue Carnegie, 
Marseille, France. 

Dorrit HorFLeir 





Battle Creek News 


The origin of the Battle Creek 
Amateur Astronomy Club, formally or- 
ganized on November 1, 1946, goes all 
the way back to 1944, when E. H. 
Pilsworth solicited the aid of the Battle 
Creek newspaper in locating a comet 
which was in the sky at that time. 
Thereafter, the press showed such inter- 
est in amateur astronomy that with its 
help Mr. Pilsworth and others started 
a series of public astronomical activities 
which laid the foundations for the 
formation of the society. 

As a member of the nearby Kalamazoo 
amateur astronomy club, the Battle 
Creek amateur became acquainted with 
a fellow townsman and amateur, Louis 
Vanpree, an expert on mirrors. Together 
they set up telescopes for public obser- 
vations in the Leila Arboretum, where 
Mrs. W. V. Eichenlaub and her son and 
some other boys in his neighborhood 
were among those who had an oppor- 
tunity to view the satellites of Jupiter, 
the rings of Saturn, and the moon. This 
started the young folks to meeting reg- 
ularly to read books on astronomy, 
which activity they continued for a year 
and a half. Mrs. Eichenlaub writes: 

“Then my son decided he wanted a 
telescope. We inquired about them, as 





12 SKY AND TELESCOPE (No. 70) 


well as we knew how at the time, but 
without success. “Then one day he 
brought home a book on telescope mak- 
ing. From that we got the idea that 
possibly we could make one. We asked 
Mr. Pilsworth for help in ordering 
material and in making the instrument. 

“Our society has a constitution and 
by-laws patterned after Kalamazoo’s. 
We set our dues at one dollar for adults 
and 50 cents for children under 16 years 
of age. On June 10th we had 33 mem- 
bers, 15 of them ranging in age from 
10 to 16.” 

In exchange for giving astronomy 
talks for school groups, the Battle Creek 
amateurs have the use of a fine museum 
building owned by the school board, 
where meetings of the nature club and 
the photographic society are also held. 
Mr. Pilsworth, now president of the 
society, an amateur who has traveled 
extensively in the Middle West and 
visited many other amateurs and groups, 
says, 

“We have dreams of some kind of an 
observatory located near the museum 
building, where there are no lights to 
interfere, but it is still in town. The 
school board has this same dream, too, 
and we think we stand a good show of 
getting one.” 





THIS MONTH’S MEETINGS 


Cincinnati: A star gaze and observation 
of the Perseid meteors will be conducted 
by the Cincinnati Astronomical Associa- 
tion on Tuesday, August 12th. Telescopes 
will be available and the public is invited. 
The group meets at Ault Park at the Ob- 
servatory Avenue entrance. In the event 
of bad weather, the star gaze will be post- 
poned to Friday, August 15th, 


Indianapolis: Meeting at the Johnson 
Observatory on August 3rd, the Indiana 
Astronomical Society will hear a lecture 
entitled “Star Colors Tell.” 

New York: From August 29th to Sep- 
tember Ist, the Amateur Astronomers 
Association will hold its annual weekend 
at Blue Mountain Reservation, Peekskill, 
N. Y. Registration is limited, and applica- 
tion should be made to the association sec- 
retary at the Hayden Planetarium. 


Kalamazoo: Meeting at the home of Mr. 
and Mrs. Spencer Van Valkenburgh, 125 
W. Washington, Vicksburg, on August 
16th, the Kalamazoo Amateur Astronomy 
Association will hear a talk by William 
Persons on “Galaxies.” 

Pittsburgh: On Saturday, August 9th, 
the Amateur Astronomers Association of 
Pittsburgh will hold its annual picnic at 
Riverview Park, at the Bear Pit shelter. 
In the evening, the group will go to the 
Allegheny Observatory, also in Riverview 
Park, to observe with the 13-inch refractor. 





Public Astronomy Class 


Unusual interest in amateur astron- 
omy has been aroused at Pasadena, Cal., 
this past school season by Fergus J. 
Wood, who served during the war as 
a captain in the meteorological service 
and who has been an instructor in 
physics at Pasadena Junior College 
since September, 1946. ‘This institution 
has a splendid astronomical observatory, 
its largest telescope being a 20-inch 
reflector. 

A class for townspeople was an- 
nounced for each Wednesday evening 
from February to June, with hope for 
a group numbering at least 20 persons. 
At the first meeting 105 enrolled, and 
the number increased with subsequent 
sessions. The Pasadena Star-News gave 
considerable space to the growing class 
and its popular instructor. 

This activity led radio _ station 
KWKW to ask Mr. Wood to put on a 
weekly 15-minute astronomical broad- 
cast on the layman’s level. Soon the 
Adult Education Commission of the 
State of California took over sponsor- 
ship of the radio program, which Mr. 
Wood calls “The Back-yard Astron- 


omer.” 





Pittsburgh Elects Officers 


The Amateur Astronomers Associa- 
tion of Pittsburgh has elected the follow- 
ing officers for the fiscal year 1947: 
Louis E. Bier, president; Edwin S. 
Hider, vice-president; Tames E. Brugh, 
secretary; Mary Burcik, treasurer. 











NEWS NOTES 


THE SURVEY FOR FAINT 
RED STARS 


In the carly 1930’s, Dearborn Observ- 
atory began a survey of the northern 54 
per cent of the sky for faint red stars: 
late K and M types and the R and N 
stars, or, respectively, titanium-oxide and 
carbon stars. That survey has now been 
completed. Totals of over 44,000 tita- 
nium-oxide and 200 carbon stars have 
been found, of which approximately half 
have just recently been published by 
Director Oliver J. Lee and his co- 
workers. ‘he survey is presumably com- 
plete for all stars between magnitudes 
5 and 12. 

The distribution of the titanium-oxide 
stars as a whole appears to reflect the 
general structure of the Milky Way. 
Contrary to expectation, no high percent- 
age of nearby faint dwarfs was found. 
Less than seven per cent, or 2,894, of the 
stars are late type, 4/5 to 19. These 
stars show a somewhat peculiar distribu- 
tion, which leads the authors to conclude 
reluctantly that such stars are “especially 
abundant in our part of the galaxy, and 
that we have happened to appear upon 
the cosmic scene at a time when an un- 
usual number of stars are passing through 
the titanium oxide stages in their devel- 
opment.” 

As for the carbon stars, the Dearborn 
observers confirm a “nest” of N_ stars 
noted previously by Mount Wilson ob- 
servers, around galactic longitude 180 de- 
grees, and they find a greater concentra- 
tion of the R stars. In conclusion they 
again wonder if our branch of the Milky 
Way has an especial abundance of carbon 
characterizing the atmosphere of such 
stars; is this due to an irregular distribu- 
tion of these cosmic materials; or is the 
age of this galactic subdivision appropri- 
ate to the times when stars are “rac:ng”’ 


through the brief “carbon phase”’ ? 





ELECTRONIC CLEANING 
OF OPTICAL SURFACES 


A new and efficient method for clean- 
ing optical surfaces before they are 
aluminized has been announced — by 
Bausch and Lomb Optical Company. 
This is especially important for tele- 
vision and telescope mirrors, where high 
precision of surface is required. 

When glass is placed in a vacuum 
chamber, prior to aluminizing, a residue 
of moisture only several molecules thick 
always remains. While this can be re- 
moved by heat, aluminum will not ad- 
here to a heated surface. The new 
method employs a hot tungsten filament 
which emits electrons (negative parti- 
cles). The holder on which the mirror 
or glass rests is charged to a high posi- 
tive voltage to attract the electrons. 
These bombard the glass at speeds af 
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several thousand miles a second, and 
leave the mirror entirely free of water 
and other unwanted material. Only 
the surface of the glass is heated during 
the bombardment, but it cools almost 
instantaneously, allowing the aluminum 
coating to adhere perfectly. 





BRUCE MEDAL TO LYOT 


The 40th award of the Catherine 
Wolfe Bruce medal for distinguished 
s*rvices to astronomy has been made to 
Dr. Bernard Lyot, of Meudon Observa- 
tory, France, especially in recognition of 
his pioneering work with the corona- 
graph. With this instrument, he has suc- 
cessfully photographed the solar corona 
(without eclipse) from the Pic du Midi. 





AMERICAN ASTRONOMICAL 
SOCIETY TO MEET 


The 77th meeting of the American 
Astronomical Society will be held at 
Dearborn Observatory of Northwestern 
University, Evanston, IIl., September 
3-6, 1947, on the invitation of Dr. 
Oliver J. Lee, director of the observa- 
tory. On Saturday, September 6th, a 
special session will be held at Yerkes 
Observatory, Williams Bay, Wis., in 
celebration of the 5oth anniversary of 
the founding of the society and of the 
Yerkes Observatory. 

Sessions for papers by members will 
be held on Thursday morning and aft- 
ernoon and on Friday morning, with 
the business meeting scheduled for 
Thursday, and the teachers’ conference 
for Friday afternoon. 





SPECTRA OF A V.2 


In an article “Research with Rockets,” 
in the Publications of the Astronomical 
Society of the Pacific, Dr. Fritz Zwicky, 
of California Institute of Technology, 
describes some experiments carried out 
during the night firing of a German 
rocket on December 17, 1946, gives some 
spectroscopic results, and solicits the help 
of amateur astronomers for future work. 

Using Wood replica gratings, Dr. 
Zwicky obtained spectra of the V-2 from 
launching to a height of about 3.5 miles 
with one camera, and spectra before and 
after the time of burnout (26 miles up) 
with another camera. Thus he has spectra 
both of the burning jet and of the lumi- 
nous graphite rudders. The earlier spec- 
tra showed, in addition to the continuous 
spectrum of the jet, three emission bands 
near wave lengths 4713, 4937, and 5031, 
the first two of which are presumably due 
to carbon (C,) and cyanogen (CN) 
molecules, respectively. The third band 
lies near bands due to S., CO, and No. 

The other spectra, on panchromatic 
film, showed during burning additional 


bands in the red spectral regions. The 
spectra of the luminous rudders, after the 
rocket fuel cutoff, showed the continuous 
spectrum and an emission band at 6187 
angstroms. “This means,’ says Dr. 
Zwicky, ‘that either C, or CN molecules 
evaporate from the graphite vanes and 
emit their characteristic bands. This 
opens up an interesting field for observa- 
tion of the rate of evaporation of hot 
carbon and other substances high up in 
the atmosphere as well as the possibility 
of investigating the emission of certain 
forbidden lines if advantage is taken of 
the long mean free path in the tenuous 
upper atmosphere.” 

The California astronomer outlines 
plans for future experiments, especially 
on the shaped charges used for “artificial 
meteors.” Such charges, exploded at vari- 
ous heights in the atmosphere, launched 
from airplanes, shells, balloons, and 
rockets, will require the co-operative ef- 
forts of many observers. “Amateur as- 
tronomers are therefore invited to partic- 
ipate in the experiments. Both photo- 
graphic records with powerful cameras 
of large focal ratios and visual observa- 
tions can contribute much toward suc- 
cessful realization of our program.” 





DR. GALLO RETIRES 


Announcement has been made of the 
retirement of Dr. Joaquin Gallo as 
director of the Tacubaya Observatory 
in Mexico. Dr. Guido Munch is now 
in charge of the observatory. 





WEATHER FROM RUSSIA 


“Full and hearty co-operation from 
the Soviet Union is giving Americans 
better long-range weather forecasts,” 
Science Service quotes Chief F. W. 
Reichelderfer of the U. S. Weather 
Bureau as stating. Weather data reach- 
ing the United States several times 
daily from Russia and Siberia are in- 
dispensable for accurate forecasting, 
since our own weather depends on con- 
ditions over the whole Northern Hemi- 
sphere, or even over the whole world. 

In a planned exchange of experts, five 
Russian weathermen are expected to be 
in this country soon to begin studies 
with American meteorologists. Mean- 
while, however, a shortage of meteorolo- 
gists here prevents our sending any ex- 
perts to Russia, but this may be possible 
to do after a meeting of the International 
Meteorological Organization in the fall. 





METEORITICAL SOCIETY 


Dr. C. C. Wylie, professor of as- . 
tronomy at the State University of 
Iowa, Iowa City, has been appointed by 
the council of the Meteoritical Society 
to the directorship of the recently created 
meteor section of that society. Dr. Wylie 
is secretary of Section D of the AAAS 
and a former vice-president of the 
Meteoritical Society. 
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The Paris Observatcry still stands on its original site, but many buildings have 
been added since the founding of this famous observatory in 1667. 


HERE IS SOMETHING breath- 

taking in the view of a great 

observatory dome. Its imposing 
structure, towering against the back- 
ground of a blue sky, is a scene well 
calculated to inspire the imagination. 
And anyone who surveys the complex 
maze of apparatus within such a dome 
is likely to experience mixed feelings of 
wonder and amazement. ‘These are 
inspired by realization of the marvelous 
development of the modern telescope 
from its humble beginnings in the days 
of Galileo, plus knowledge of the many 
wonders that its magic eye reveals. A 
great telescope is like a window through 
which the astronomer explores the hid- 
den depths of the universe. Or it might 
be thought of as a modern genie that 
brings the moon, planets, comets, and 
other celestial objects visually closer to 
the earth. 

If one could turn the hands of time 
back more than three and a third cen- 
turies and visualize the world before the 
telescope was turned on the heavens, he 
would have an enlightening experience. 
At the start of the 17th century the 
world picture, as viewed by the great 
majority, was so different from ours that 
a modern mind would find it almost 
impossible to believe. Most of the uni- 
verse as we picture it was unknown and 
even the more advanced philosophers 
never dreamed of the vast cosmos that 
every school child knows today. 

While the famous heliocentric theory 
of Copernicus had been published for 
over half a century and was accepted by 
certain leaders of scientific thought, 
most people viewed it with doubts and 
openly expressed reservations. The au- 
thority of Ptolemy and his idea of an 
earth-centered system still claimed’ many 
advocates, since it seemed to be based 


14 SKY AND TELESCOPE (No. 70) 


upon sound observational evidence and 
also enjoyed the sanction of the church. 
Any theory that dislodged the earth 
from its all-important place in the 
scheme of things would quite naturally 
find hard going in those early days. 
Even ‘Tycho Brahe, the greatest obser- 
vational astronomer of the time, rejected 
the Copernican theory, although it is 
interesting to note that Kepler’s laws of 
planetary motion, which later helped 
establish the new theory, were based 
largely on the records of Tycho’s obser- 
vations. 

But in 1564 there was born in Pisa 
a genius whose name, Galileo Galilei, 
was destined to be listed among the im- 
mortals in the world of science. Of his 
many contributions to learning the one 
that concerns us here was the application 
of the telescope to the observation of 
celestial bodies in 1609. 

Today we do not know with certainty 
who first discovered the principle of the 
telescope. It may have been Jan 
Lippershey, a spectacle-maker of Mid- 
dleburg in the Netherlands. At least 
he is the one to whom many give the 
credit. But almost as soon as he ap- 
plied for a patent others came forward 
to claim priority on the idea. Actually 
it is of little importance who invented 
the instrument. It was Galileo who in 
1609 learned of its marvelous properties 
and immediately set out to make a 
telescope for himself. And it was also 
he who turned the telescope on the 
heavens and made the first of the great 
discoveries that have contributed so tre- 
mendously to our present ideas of the 
universe. 

Galileo’s first telescope was a very 
crude affair compared with even the 
simplest in operation today. Its magni- 
fication of three diameters offered little 
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advantage over observations with the 
naked eye. Next, however, he con- 


structed an instrument with a magni- 


fication of eight diameters, and finally 
one of 30 diameters. Even this most 
powerful of Galileo’s telescopes was 


greatly inferior to the instruments used 


by most of our modern amateur astron- 


omers. But the discoveries that he made 


are of inestimable importance. 

Turning his new “optick tube’’ on the 
moon, he discovered the true character 
of its surface, noting its craters and 
mountains and comparing them with the 
rugged features of the earth. He ob- 
served sunspots and discovered that our 
daytime star turns on its axis. He found 
that the universe contains countless stars 
beyond the range of naked-eve visibility, 
and noted the true nature of the Milky 
Way. The planets were revealed as 
disks of appreciable diameter as com- 
pared with the stars, which remained as 
points of light although appearing much 
brighter than when observed with the 
unaided eye. He looked at Jupiter and 
discovered its four largest satellites re- 
volving about it like a miniature plan- 
etary system. And when he focused his 
glass on Venus, he saw that it exhibited 
phases as does the moon. ‘These obser- 
vations provided strong evidence in sup- 
port of the Copernican theory. 

As we have noted, Galileo’s telescopes 
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During construction of the David Dun- 

lap Observatory, University of Toronto, 

the polar axis of the 74-inch reflecting 

telescope, largest such instrument in the 

Dominion of Canada, was lowered into 
the building through the slit. 
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were relatively small and of limited 
magnifying power, because he used a 
concave lens for his eyepiece. ‘This 
restricted the field of view seriously. 
He had shown the way, however, and 
before long others were experimenting 
with various types and combinations of 
lenses in an attempt to improve upon 
his idea. 

One of those who noted the imper- 
fections .of Galileo's telescope was 
Johannes Kepler, who designed a tele- 
scope with a convex-lens eyepiece, to in- 
crease the field of view and permit great- 
er magnification. While Kepler never 
made such an instrument himself, a 
professor of mathematics at Ingolstadt 
named Christopher Scheiner did build 
one which proved to be a great improve- 
ment. Another innovation that Scheiner 
added was the equatorial mounting, to 
make it possible for an observer to follow 
a star’s diurnal motion across the sky. 

But even the so-called Keplerian type 
of telescope was far from perfect. Al- 
though it provided a wider field of view 
than did the type used by Galileo, there 
were introduced the difficulties of spher- 
ical and chromatic aberration. The 
former is caused by the spherical shape 
of the lens, which results in a distorted 
image since all light of a parallel beam 
will not focus sharply at one point. ‘he 
latter, chromatic aberration, results in 
an image that shows a fringe of color 
due to the prismatic action of the lens. 

These problems were difficult of solu- 
tion, and for many years astronomers 
had to content themselves with instru- 
ments that gave distorted and often 
varicolored images. Finally, in the year 
1637, René Descartes, the famous 
French mathematician, explained the 
cause of spherical aberration and told 
how it might be avoided. He did not, 
however, understand the cause of chro- 
matic aberration. ‘The mysteries of the 
rainbow fringe were not explained until 
the days of Sir Isaac Newton, and it 
was not until past the middle of the 18th 
century that John Dollond solved the 
problem with achromatic lenses. 

The methods that Descartes suggested 
for eliminating spherical aberration were 
to grind the lenses in a shape other than 
spherical, either elliptical or hvyper- 
boloidal, or to make lenses with as little 
curvature as possible. ‘This latter meant 
increasing the focal length of the lens, 
which was by far the easiest solution at 
the time. Grinding lenses of other than 
spherical shape is dificult even now, and 
in those days it was practically out of 
the question. 

As a result there began a contest of 
constructing larger and larger telescopes 
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Ropert R. CoLes, Hayden Planetarium 


until some became so unwieldy that they 
were practically useless. One instru- 
ment made by Hevelius was 150 feet 
long, and others are said to have been 
even longer. 

In 1655, the Dutch astronomer 
Christian Huygens, aided by his brother, 
Constantine, built a moderately large 
instrument through which the former 
discovered one of Saturn’s satellites and 
then discovered the nature of its rings. 

During the ycars that followed, the 
science of telescopic astronomy advanccd 
with startling rapidity. In 1663, the 
Scottish mathematician, James Gregory, 
drew up plans for a reflecting telescope, 
and five years later Newton built a 
small reflector with a different arrange- 
ment of the secondary mirror. Here 
was a type of instrument that would 
practically eliminate the difficulty of 
chromatic aberration and one that was 
far less bulky than the great refractors 
then in operation. 

While the reflector provided, in theory 
at least, a solution to many of the prob- 
lems that beset the refractors of the day, 
the problem of grinding the metal mir- 
rors then used was still an obstacle that 
kept that type of telescope out of general 
use for more than half a century. But 
by that time great progress had been 
made and there was a demand for the 
establishment of several large observa- 
tories. In the year 1667 the Observatory 





73 





Typical of many of the world’s great re- 

fractors is the 26-inch at the United 

States Naval Observatory. With this in- 

strument, in 1877, the satellites of Mars 
were first observed. 


of Paris was founded, and the Royal 
Observatory at Greenwich, England, 
was established in 1675. 
Along with the telescope, and of cqual 
(Continued on page 21) 
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No small part of the drama of the telescope is in its appeal to young and old, 
and the never-ending interest amateurs have in making their own instruments. 
Drawing by Russell W. Porter. 
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abe of Flat Making 


Price One Dollar 
A reading of which will enable the pro- 
fessional and amateur to reduce figuring 
time one third to one half. It details a 
method of getting a lap flat, concave or 
convex, as desired, which can be worked on 
10 minutes after resurfacing. Editors, opti- 
cal experts, and teachers will remain in the 
antediluvian era by ignoring this brochure. 
Foreign orders should include exchange. 
Charles A. Spickler 
3 Ferry Road, R. D. Yardley, Pa. 











HARVARD COLLEGE 
OBSERVATORY 
The First Century 


A booklet of 94 pages, profusely 
illustrated, reviewing the past 
and previewing the future. 


$1.00 postpaid 


Harvard College Observatory 
Cambridge 38, Mass. 

















Sky Publications 


Cesmie Rays ....-- + « S@e 
Here is the story of the “mysterious and 
unseen but powerful visitors from space,” 
graphically told, with some background in 
atomic physics. By W. F. G. Swann, 
director of the Bartol Research Foundation. 


ere hss -a oh See 
The astronomical implications of the gen- 
eral theory uniquely described in the lan- 
guage of the intelligent layman. By Philipp 
Frank, Harvard University. 


400-Year Calendar. . . . . 10¢ 
Find any date from 1600 to 2000 in a jiffy; 
in two colors; small size. 


Send 8c postage for each item. 


THE BOOK CORNER 


Hayden Planetarium - New York 24, N. Y. 











MAKING 
YOUR OWN 


TELESCOPE 


By ALLYN J. THOMPSON 


At a cost of less than 30 dollars, the 
author of this book made the tele- 
scope which is the prototype of 
many built by members of his 
classes in the Hayden Planetarium. 
The book gives step-by-step direc- 
tions to enable you to have many 
hours of fascinating experiences 
grinding, polishing, and figuring a 
telescope mirror. Then you are told 
how to solve for yourself the prob- 
lem of making a reliable mounting 
which will provide a sturdy, so'id 
support for the optical parts of the 
instrument. 


211 pages, 104 illustrations 
Price $3.50 


(Remit foreign orders in American funds, 
plus 25 cents mailing costs.) 


SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 
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YW BOOKS AND THE SKY 


EXPLAINING THE ATOM 


Selig Hecht. The Viking Press, New York, 
1947. 205 pages. $2.75. 


HE SECRET of the atom bomb is out. 

Five blinding holocausts of heat and 
radiation have given away the only impor- 
‘tant secret: that chain reactions are pos- 
sible and can be created at will to form a 
bomb. Some of the techniques by which 
the various materials are handled during 
their isolation and purification are still 
heavily guarded, but they are relatively 
unimportant as they are only the methods 
devised in certain laboratories to overcome 
technical difficulties. Other men may find 
the same or simpler answers to the same 
questions. 

“The real secret is that there is no basic 
secret.” With these words, Professor Selig 
Hecht, renowned biophysicist at Columbia 
University, concludes his clear and deliber- 
ately brief book, Explaining the Atom. He 
was not associated with the Manhattan 
District or other groups working on the 
bomb. He knows no unrevealed secrets. 
His sources of information are available 
to everyone. Yet many who knew these 
same facts must envy the clarity wth 
which they are presented in this book, 
where are outlined the series of experi- 
ments and theories by which our present 
concepts of atomic and nuclear structure 
have grown. 

The gradual development of the observa- 
tions, facts, and conceptual schemes under- 
lying the control of atomic energy began 
at least as far back as Democritus, 400 B.C. 
However, not until the end of the 18th 
century, with the work of Lavoisier, 
Priestley, and Dalton, was chemistry or- 
ganized into a pattern of ideas that is itself 
a chain reaction of experiments and the- 
ories suggesting more experiments and 
theories. The story reallv starts there and 
proceeds mainly in the field of chemistry 
until J. J. Thomson discovered the electron 
and Roentgen happened upon X-rays. The 
story of discoveries about atoms and their 
constitution continues down to 1936—when 
no one could have built an atomic bomb. 

Yet only three vears later, following the 
experiments of Hahn and S‘rassmann, 
which were further develoned by Frisch 
and Meitner, the possibilities of releasing 
atomic energy under controlled conditions 
had become apparent to many. When the 
war broke, attent‘on was shifted from fur- 
ther experimentation with atoms and their 
nuclei to the intricacies of manufacturing, 
if possib'e. an atomic bomb. Although 
Professor Hecht writes simply and without 
emotional tones, the suspense and tension 
that existed among atomic sc‘entists during 
the crucial experiments on atomic piles 
permeate several chapters. The magni- 
tude of the physical job of acquiring not 
micrograms, but literally pounds or tons 
of pure U-235 or plutonium staggers the 
reader, as it must have staggered those 
accepting the task. 

Throughout, with carefully illustrated 
definitions, the reader is led to a grasp 
of modern atomic and nuclear theory. This 
is a primer, not a textbook, and much that 
cou'd have been said is omitted. At times 
this brevity necessitates Cogmatic state- 


ments of concepts that were long in devel- 
oping. Yet these interesting points are in- 
cidental to the purposes of the book. 
The author hopes “that this book will 
help to make intelligent voters.’ This he 
has tried to do by telling of the work of 
people in many countries over a period of 
at least 50 years. Atomic energy, per se, 
is no longer a scare headline, or the secret 
of only the United States, Great Britain, 
and Canada. What scares me, and I hope 
scares you, is the possibility that this 
great new source of energy available for 
creative application will, through interna- 
tional stupidity, fear, bluffing, and blunder- 
ing, bring about the ann‘hilation of our 
civilization. 
FLETCHER G. WATSON 
Harvard University 


DIRECTORY OF ASTRONOMICAL 
OBSERVATORIES IN THE 
UNITED STATES 


Compiled by Mabel Sterns. J. W. Ed- 
wards, Ann Arbor, Mich., 1947. 162 pages. 
$2.85. 


N THE PAST DECADE only a few 
listings of observatories have been 

available, most of which contained only the 
names of the principal observatories in 
professional use. Here a survey is pre- 
sented listing some 300 observatories, both 
professional and amateur. It is efficiently 
cross-referenced. Listing by states is a 
splendid arrangement, as it enables one to 
make contact with an observatory in a de- 
sired section for some special project. 

The book is divided into four parts: 
I, Observatories Other than Those of As- 
tronomical Societies, 131 pages; II, Ob- 
servatories of Astronomical Societies, 7 
pages; III, Geographical List, 12 pages; 
IV, Observatories of the Near Future, 
2 pages. There are 80 photographs of ob- 
servatories distributed in 43 states. A sup- 
plementary map shows geographic loca- 
tions. 

In a brief perusal by the reviewer, it was 
possible to determine the states having the 
greatest number of observatories. Califor- 
nia leads with 47; Ohio and Pennsylvania 
follow, each having 26; New York, 22; 
Massachusetts, 16; Wisconsin, 11. 

First works of this kind are bound to 
have some omiss‘ons, but a second edition 
will alter this. It is felt that the author 
would welcome communications regarding 
corrections and omissions. 

The book will be helpful to the profes- 
sional astronomer as well as the amateur. 








NEW BOOKS RECEIVED 


Henry THE Navicator, Elaine Sanceau, 1947, 
Norton. 318 pages. $3.50. 

The story of one of the first of modern geog- 
raphers and navigators, who operated a famous 
school of navigation and exploration. 


Einstein, His Lire anp Times, Philipp Frank, 
1947, Knopf. 298 pages. $4.50. 

Einstein’s successor at Prague, now teaching 
physics at Harvard University, presents the 
story of the great physicist’s personal, scientific, 
and political experiences, based on a close 
friendship of long standing. 

















It should enable the former to evaluate 
the equipment of his amateur colleague, 
and it may call the amateur’s attention to 
ways and means by which a fellow amateur 
has solved a puzzling problem or evolved 
equ pment from materials at hand. It will 
also serve as a ready reference for those 
needing help with routine observations on 
a particular project. 
NEAL J. HEINES 
Solar Division, AAVSO 





PANAMA EVENING SKIES 


Oliver Bullock. Panama Canal Press, 
Mount Hope, Canal Zone, 1946. Unpaged. 
$1.00. 


ATITUDE NINE DEGREES north, 
L for which these star charts are drawn, 
crosses the Isthmus of Panama, where the 
author finds no previous maps which show 
the skies as seen from month to month. 
The charts are generally useful from the 
equator to about 20 degrees north, a zone 
which includes northern South America, 
most of Central America, central Africa, 
southern India, Ceylon, Thailand, French 
Indo-China, the Philippines, and many is- 
lands of the Pacific, including Guam and 
the Marshalls. 

Mr. Bullock explains that these charts 
are simply copies of star maps made sev- 
eral years ago for his own use, but accurate 













LUMINOUS 


STARS 


Meen & 4 Planets 


Have your own Planetarium 
on the ceiling of your den, 
bedroom or rumpus roem. 


“STARS” shine with outdoor realism 
AFTER turning off the lights 


, Gummed and Ready to Put Up 
OW Doel 40% sescrase 
’ Pad Complete with Chart and Directions 


“STARS” © 12,200 BLIX STREET 
3 NORTH HOLLYWOOD CALIF 

















Splendors of the Sky 


2nd Edition — Revised 
Compiled by 

Charles and Helen Federer 
36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 9x12. Fine-screen halftones 
printed on heavy coated paper. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. Also, fine for 
teachers with projects in astronomy; 
to cut up for scrapbooks; for science 
survey courses; just to look at. 


35e each — send 5c postage please 
Sold at all planetariums: 


Adler. 900 E. Achsah Bond Drive, 
Chicago 5, IIl. 

Buhl, Federal and West Ohio, 
Pittsburgh 12, Pa. 

Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9787, Los Feliz 
Station. Los Angeles 27, Cal. 
Hayden, Planetarium Book Corner, 

New York 24, N. Y. 











enough to be of considerable value to the 
local observer. He gives tables showing 
which chart to use for any time of any 
night and for correcting the time of the 
chart for the observer's longitude. 

Only the principal constellations are 
plotted, with names of the brightest stars. 
Below each chart is a brief discussion of 
the features of the sky for that month. 
This should enable the beginner in observ- 
ing tropical skies to orient himself easily. 

The author expresses the wish that the 
charts will “inspire some future Isthmian 
star gazer to make them obsolete by draw- 
ing a better set.”” Meanwhile, this publ:ca- 
tion fills an important need for the ama- 
teur who lives in the tropics. 

In a recent letter, however, Mr. Bullock 
informs us that only a few copies of 
Panama Evening Skies are now available. 
But, he continues, “nothing would please 
me more than to know that my booklet is 
in active use in some of the far and near 
places on this earth. Therefore, I shall 
reserve 25 or 30 of the existing available 
copies in my possession for your readers 
($1.00 per copy), preferably for those who 
live where the maps will be of greatest 
service — within 74° of latitude 9° north. 
Until I notify the sender that a copy of 
the book is available, no money should be 
forwarded to me.” Address the author at 





3629 Menlo Ave., San Diego 5, Calif., 
U.S.A. CALE. 
ED. NOTE: Scarcely had the above 


been sent to the printer when there was 
received a set of star charts for the latitude 
of Hawaii, 20° north. These are apparently 
reprints in looseleaf form from a monthly 
series prepared by E. H. Bryan, Jr., for 
the Honolulu Advertiser, where Mr. Bryan 
may presumably be addressed. 

These charts are suitable, of course, for 
observers around the world near latitude 
20° north. They are well plotted and la- 
beled, including stars of the 4th magnitude. 





LETTERS 
(Continued from page 9) 

to the corona, but as steady gazing caused 
no change, I used binoculars, and then my 
3-inch refractor, power 45x, which again 
confirmed the flattening. My wife also 
saw the phenomenon with the naked eye. 
The 3-inch showed that libration had 
brought Mare Smythii out well from the 
limb, a narrow line of limb being visible 
between the western edge of this mare 
and the edge of the moon. The flattening 
began in the northern hemisphere at a 
point on the limb, marked by a bright 
elevation, opposite Hansen, and continued 
into the southern hemisphere to a point on 
the limb opposite Langrenus. 

Webb does not ment’on this flattening, 
though he describes a similar flattening 
farther south, beginning at Kastner (and 
which I did not see), and also mentions 
flattenings in 6° to 9° and 11°.5 to 18°.5 
south latitude, which may possibly include 
these regions, though he does not further 
identify them. 

In many years of close study of the 
moon, I have never before with the naked 
eye seen the limb perceptibly and irregu- 
larly flattened. 

JAMES C. BARTLETT, JR. 
Baltimore, Md. 








Planetarium Notes 


ADLER PLANETARIUM 
900 E. Achsah Bond Drive, Chicago 5, Ill. 
Wabash 1428 

ScHEDULE: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Tuesdays and Fridays, 8 p.m.; 
Sundays, 2:30 and 3:30 p.m. 

Starr: Director, Wagner Schlesinger. 
lecturer: Harry S. Everett. 

August: AURORAS AND RAINBOWS. The 
northern lights, complex halos, and rainbows 
will be shown. Their causes and the color of 
the sky and of the setting sun will be explained. 


September: AUTUMN SKIES. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa. 
Fairfax 4300 
ScHEDULE: Mondays through Saturdays, 3 and 
8:30 p.m.; Sundays and holidays, 3, 4, and 
8:30 p.m. ; 
Starr: Director, Arthur L. Draper. Other lec- 
turers: Nicholas E. Wagman, J. Frederick 
Kunze. . 
August: BY ROCKET TO THE MOON. An 
imaginary but eventful journey in a space ship 
of the future to view the moon’s weird scenery, 
and with a safe return guaranteed. 
September: MYSTERY OF THE NORTHERN 
LIGHTS. 


FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 

ScHEDULE: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 
Starr: Director, Roy K. Marshall. Other lee- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 
August: HEAVENS ABOVE! This is the 
story of the planetarium itself. The operation 
of the instrument will be demonstrated, and the 
way in which it accomplishes its effects will 
be explained. 


September; TRIP TO THE MOON. 
GRIFFITH PLANETARIUM 


P. O. Box 9787, Los Feliz Station, Los Angeles 27, 

al., Olympia 1191 
Scuepute: Wednesday and Thursday at 8:30 
p.m. Friday, Saturday, and Sunday at 3 and 
8:30 p.m. Extra show on Sunday at 4:15 p.m. 
StaFF: Director, Dinsmore Alter. Other lee- 
turers: C. H. Cleminshaw, George W. Bunton. 
August: THE MOON AND THE CALENDAR. 
The story of our calendar, showing how the 
motions of the moon around the earth and of 
both around the sun have given us our year of 
12 months, 


September: GALAXIES. 
HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


Other 


ScuepuLe: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4 
5, and 8:30 p.m. 

StarF: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles. Catharine E. Barry, 
Shirley I. Gale, Edward H. Preston. 

August: DRAMA OF THE TELESCOPE. 
What are the tools the astronomer uses to ex- 
plore the universe? See how these precision 
instruments reveal hidden wonders in the 
heavens. 

September: A ROCKET TRIP AROUND THE 
WORLD. 
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antee which states, 
and every test you may devise for it as an 
astronomical objective.” 
lens of this quality has been available. Our pro- 
duction is limited. Order early. Po spel _ 00. 


Focusing Mechanism © 


For Standard 114” Eyepiece 


Full 2” of focusing motion. 


knob produces 4” 
on optical 


play. Will not bind or lock. 
No rack and pinion to strip. 
Precision turned ways allow 


type of telescope construc- 


Of brass and bronze throughout. 
Ibs. $22.50. 


j : 
ing O. D. 1-3/16” (30 mm), 
(23 mm). 
piece ; 
power) and as a projection lens for 2x2” slides. 
Each $3.50. 


3-Element Achromatic Eyepiece 


Si 
Our greatest buy to date. Made of three sepa- 
rate achromatic elements (illustrated). All out- 
side surfaces fluoride coated. In focusing mount. 


edges. 


Each $15.00 plus postage. 


Achromatic Kellner Eyepiece M-1 


With a high -- 
eyepoint, 


assembled. 
Ready to use 


binoculars, 
microscopes, 
finders, spot- 
ting 


ever a very superior wide field ocular of fine 
definition and great light gathering qualities 
is required. Both eye and field lenses are achro- 
matic and fluoride coated 


(a) E.F.L. 0.785” (12.5X). O.D. %” - $5.00 
(b) With crosshair — $6.00 
(c) Bushing to fit 144” tube $3.00 extra 


Include Postage - Remit with Order 


EXCEPTIONAL VALUES 


Achromatic 
Lens 


Harry Ross Series 
of ‘*Doublestar’’ 
Refractors, 3” ap- 
erture (75mm), 
40” focal length 
(1000mm). An air 
spaced lens, strain 
ree mounted in a smooth aluminum finished 
aitin-black barrel. This lens is an exclusive 
Jarry Ross product. It has a money back guar- 
“This lens will meet any 





It is 20 years since a 


Yne revolution of knurled 
motion 
axis. Absolute 


entering guaranteed. No | 


easy positive fo- 
Adapted to every 


mooth, 
using. 





on. Highest precision, perfect eichiotadiiie. 
Weight 1% 


r 





! Double 
Achromatic 
Lens System 


i All outside surfaces 

fluoride coated. 244” 
(64 mm) f.1., mount- 
clear aperture 7%” 
Suitable for inverter with our eye- 
as an excellent corrected magnifier (4 





ix lenses! Finest eyepiece ever made anywhere. 


13/16” (48mm.) clear aperture, flat field to 
Focal length 1%” (32mm.) (8X). 69° 
ngle, Outside diameter of mount 24%” (54mm.) 
Quantity definitely 
mited. Lenses only for above, $9.00 per set. 





ompletely 


n telescopes, 
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"scopes c 


r wher- 


Other diameter tube $4.00 extra 


Send 20c for Up-to-the-minute Catalog 


HARRY ROSS 


MICROSCOPES 
Scientific and Laboratory Apparatus 


74 West Broadway, New York 7, N. Y. 
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GLEANINGS FOR A.T. M.s 


A RICH-FIELD REFRACTING TELESCOPE 


ANS PFLEUMER, of 

R. R. 14, New Brunswick, N. J., has 
sent an account of his construction of an 
RFT refractor, together with a photograph 
on which he has numbered the important 
parts as described in his account, which 
follows: 

The main features of this instrument are 
simplicity, stability, ability 
whole sky, and a quick change-over to use 
without the mount; by reason of the wing 
screws, the RFT may be removed for use 
for bird observation and similar 
The optical performance of the lens, which 
cost only $12.50, is good in the center, but 


to observe the 


purposes. 


with chromatic aberration rather notice- 
able around the rim of the field. The field 
takes in the Pointer stars easily, and I 


like the ’scope for open clusters and large 
nebulosities, but it is, inferior to 
telescopes with higher magnifications for 
doubles and planets. The single eyepiece, 
giving 12-power magnification, was held 
sufficient optics. It appeared to me super- 
fluous to equip a small RFT with circles, 
slow motion, and other doodads. 

In the picture, 1 is a yellow bakelite tube 
34%” outside diameter, 34%” inside diam- 
eter, 17” long; 2, fromt aluminum ring: 3, 
back aluminum ring: 4, aluminum cell 
holding 234” achromatic aluminum-fluo- 
ride coated lens, 15” 5, black bake- 
lite dew cap screwed onto cell 4; 6, eye- 
piece mount block of aluminum strapped 
to 1; 7, a very large aluminum-fluoride 
coated achromatic eyepiece (focusing) 
with rubber relief cap; 8, aluminum saddle; 
9, tripod head of laminated maple, legs and 
tenons are brass clad and reamed to accept 
4" brass stud; 10, aluminum polar axis 
block 4014°; 11, laminated oak pad joining 
9 and 10 by wing screw 12; bronze angle 
plate 13 connects 8 and 10; 14, bushed 
steel counterpoise on %” threaded brass 
rod 15. The star diagonal, a large right- 
angle prism, is mounted internally under 
the eyepiece upon an aluminum block 
which can be collimated by stud 16. 

About in the middle of tube 1 a stop is 
provided which is held in place from with- 


of course, 


focus; 


out by three countersunk screws. The 
inside of the shiny bakelite tube is lined 
with black blotting paper. Stud 16 has 


end for turning the pr’sm 
and can be clamped by a nut. Between 
8 and 13, as well as between 10 and 13, 
heavy-wal'ed steel rings, %” high by 27%” 
outside diameter. pressed half way into 
the aluminum, serve as bearings. In addi- 
tion, 10 carries a %” steel stud reaching 
through 13 which is held to 10 by a cas- 
tellated brass nut. It may be shimmed up 
for perfection. The other leg of angle 
plate 13 as well as the bottom plate of 
saddle 8 carry steel bushes reamed to fit 
rod 15. It can turn but there is no play. 
Rod 15 is collared and pinned on the side 
of ang'e 13 and tightened down by a cas- 
tellated nut on the saddle side. A thin steel 
shim (0.001”-0.002”) may -be interposed 
between nut and bushing. to regulate the 
cotter-pin holes in the end. In angle plate 
13, furthermore, there are threaded in two 
wing screws (the ends of which have been 
flattened) pressing thin bakelite pads 


a hole in the 


First Ave., 


and 10 


For 
ordinary scanning, no tightening of them 


against 8 for brake action. 
bearing surfaces are 
smeared over with “eyepiece grease” which 
provides just the proper resistance. 

The use of the erecting prism is very 
convenient although the image is mirror- 
reversed, but this is not detrimental for 
astronomical purposes. A threaded metal 
cap is provided to protect the objective 
when the dew cap is removed. As it is 
impractical to cut threads onto the bake- 
lite tubing, the aluminum rings were 


is necessary. The 





REFRACTING TELESCOPES 
OF HIGHEST PRECISION 
For amateur and professional use. 
Lightweight 23g” portable with 1 
terrestrial, 2 celestial eyepieces $145.00 


3” Hand-corrected altazimuth .... $275.00 
4” Equatorial with finder .......... $750.00 


6” Observatory ‘scope priced on request. 
Write for our catalogue. 


LABORATORY OPTICAL CO. 


76 Interhaven Ave. Plainfield, New Jersey 








ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 


Instruments Designed 
to Your Specifications 


* 
Write for 
Descriptions and 
Price List 


* 


BRANDON SCIENTIFIC 
DEVELOPMENT 


A New York Corporation 
P. O. Box 85 Malverne, New York 

















EVERYTHING for the AMATEUR 


Telescope Maker 


Workmanship, Quality 
Money Back Guarantee 


SPECIALTY 
$5.50 up 
$7.50 up 

Proportionately Low 


Precision 
Supplies, 
KITS — OUR 
COMPLETE 6” KI? 
PYREX KIT, 6” 
Other Sizes, 


PYREX MIRRORS 
Made to order, correctly figured, polished, 
parabolized and aluminized. 


ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Correct Finish. Will not 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
PRISMS EYEPIECES 
ACCESSORIES 


FREE CATALOG 


Preciston Optical Supply Co. 


1001 East 163rd St., New York 59, N. Y. 
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tightly fitted to the squared-up tube and 
secured with six countersunk brass screws 
each. The hole under block 6 in the bake- 
lite tube is somewhat oblong longitudinally 
to provide adjustment, as will be explained. 


down promotes laziness—and taper off 
toward the bottom ends in both dimen- 
sions. The lowest ends are trimmed down 
to octagon shape and provided with steel 
pins extending 1%” for anchorage in the 
ground. When the tripod with ’scope is 
taken inside the legs are placed in a trian- 
gular frame (made from the remains ripped 
off the tapered legs) to prevent accidental 








The oak legs 17 are 59” long — I believe 


in taking it standing upright as sitting kicking out a leg and consequent damage 


of the instrument. The wood parts were 
cut on a Delta 6 x 10 jointer saw and after 
hand-fitting the tenons varnished. Head 
9 was joined by steel-doweling the three 
laminations; hot glue and hydraulic pres- 
sure were used. After that the tenons were 
wrapped with 3/64” brass sheet which was 
soldered together on the bottom. The 
brass pins and nuts joining the tripod were 
cut on the lathe to insure normal angles. 
The threads were kept tight so that once 
adjusted to tension they would not loosen 
up; with two special wrenches, however, 
they may be adjusted further. They are 
round for neatness. 

The metal parts were all machined on a 
12” Craftsman lathe. A good heavy angle 
to bolt to the face plate is necessary to 
machine 10, 13, and the internal prism 
block properly. The grooves for the steel 
bearing rings must fit the same on the 
outside exactly. On the inside there may 
be a little clearance. Care must be exer- 
cised after fitting 8 and 13 together to 
ream the contained bushings for accepting 
rod 15 together, that is, in dfferent posi- 
tions rotating 8 against 13. The two sad- 
dle pieces were machined out as one in 
order to fit the tube tight. Then they were 





The rich-field refracting telescope con- 
structed by Hans Pfleumer. 








HAINES UNIVERSAL TELESC OPE MOUNTINGS 


FOR TELESCOPES UP TO 10 INCHES 
Model No. 3. STUDENTS’ WEATHERPROOF ...... $170.00 


Circles enable you to find instantly any of the thousands of unique 
stars and galaxies that are invisible to the naked eye, as well as Nep- 
tune, Uranus, and Pluto. 


Model No.4. VARIABLE STAR INSTRUMENT $200.00 


Besides the features of No. 3, this model has manually operated slow 
motion in right ascension, which permits close following of the star 
under observation. 


Model No. 5. TEACHERS’ MODEL for Schools .... $245.00 


This model is well adapted for teaching purposes where the student 
receives instruction while the telescope follows the star, for an electric 
motor carries the telescope in approximate sidereal time. 


Model No. 6. THE UNIVERSITY MODEL ............ $550.00 


This instrument is driven by a compound of four synchronous motors 
through anti-backlash gearing in sidereal time so accurate as to be 
within a few seconds of absolute sidereal time per year. It is well 
suited for photography, and for guiding has slow motion in both axes 
operated from the eyepiece by flexible shafts. 





os 


For telescopes 12 inches and larger, fork-type 
mountings are suggested. Some specifications for 
these can be seen in our advertisements in former 
| issues of “Sky and Telescope.’’ Quotations can be 
| made to fit your requirements. 
| All-aluminum skeleton tubes can be made to pro- 
| vide ventilatior for reflecting telescopes and to 
| eliminate boiling effects under high power from air 
| currents inside the tube. 
| 


13” Co-ordinate Circles guaranteed 
accurate to within 3 seconds of are, 
l with 720 divisions. 
Spectroscope and Interferometer Mounts 
Complete Observatory Equipment 
Sidereal Clocks and Watches 








Haines Scientific Instruments 
Box 171, Englewood, New Jersey 





1 

| 

| Synchronous Motor Drives 
i 

| 


Portable sidereal clock — $30.00 














LARGE TELESCOPE 
OBJECTIVES 


2%” O. D. 15” focal length 


New — Achromatic — Coated 
IN PEDESTAL MOUNT 


Made to rigid government specifica- 
tions by one of the world’s leading 
producers of precision optical in- 
struments. 


eOe. Se IGM eo $15.00 ea. 
Same as above but unmounted — 
Stock. # 100B «...ccccccccccesecse $14.00 ea. 


OBJECTIVE, COATED ACHRO- 
MAT, beautifully mounted for tele- 
scopic use. Clear aperture 1% inches, 
focal length 27 inches. Long focal ra- 
tios like this are very scarce in war 
surplus stocks. 


Stock # 102 $12.50 ea. 


OBJECTIVE, COATED ACHRO- 
MAT, unmounted, 1% inch dia. 25 
inch focal length. 

ae 8 () Ge ee eer $7.50 ea. 


ACHROMATIC ERECTING LENS 
SYSTEM, six elements, coated and 
mounted in 1% inch dia. by 1% inch 
long aluminum mount. This is a 
really high grade erector made by 
the same company and for the same 
instrument as our # 100 A&B ob- 
jectives. 


ROO A GN  iaceccccceisadeetectes $5.00 ea, 


EYE PIECE E.F.L. one inch, re- 
movable reticle, coated lenses, field 
lens is an achromat, 1-1/16” dia. 
threaded mount. Clear aperture eye 
lens 15/16 inches. This eye piece was 
made for M-12 panoramic telescope. 


Stocks 2 Wt ch dntichne $3.75 ea. 


EYE PIECE E.F.L. % inch, both 
eye and field lenses achromatic and 
coated. In focusing mount threaded 
for %” holder. Knurled focusing ad- 
justment. Clear aperture eye lens 
43/64 inch. Removable reticle. 


PERO: : Et TERY cicseocionnpinndetingtnions $5.00 ea. 


EYE PIECE—Large, from aircraft 
sighting station. In 2% inch dia. 
threaded aluminum mount with lock- 
ing ring. E.F.L. approx. 2 inches. 
Coated optics, clear aperture eye 
lens over 1% inches. 


SR Be cs ciiiiesascnincecnes $5.00 ea. 





Please use Stock No. when ordering. 


F. W. Ballantyne 
P. O. Box 382 
Point Pleasant, New York 
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ENSES 500,000 OF THEM 
Send 3 cont stomp Lets Go/ 
for “BARGAIN list. 








U.S. ARMY and NAVY SURPLUS 
ACHROMATIC LENSES, cemented 


12 mm Dia. 80 mm F.L. ea. $ .50 
14 mm Dia. 60 mm F.L. coated ea. 1.25 
18 mm Dia. 102 mm F.L. ea. 1.25 
23 mm Dia. 162 mm F.L. coated ea. 1.25 
23 mm Dia. 184 mm F.L. coated ea. 1.35 
25 mm Dia. 122 mm F.L. coated ea. 1.25 
26 mm Dia. 104 mm F.L. coated ea. 1.25 
29 mm Dia. 54 mm F.L. coated ea, 1.25 
29 mm Dia. 76 mm F.L. coated ea. 1.25 
31 mm Dia. 124 mm F.L. coated ea. 1.50 
31 mm Dia. 172 mm F.L. coated ea. 1.25 
32 mm Dia. 132 mm F.L ea. 1.50 
34 mm Dia. 5 mm F.L. coated ea. 1.50 
388 mm Dia. 130 mm F.L ea. 1.50 
52 mm Dia. 224 mm F.L. ea. 3.50 
58 mm Dia. 215 mm F.L. ea. 4.50 
PENTA PRISM 19 mm Face ...... ea. 1.00 
PENTA PRISM 26 mm Face ...... ea. 3.00 
RIGHT ANGLE PRISM 23mm Faceea. 1.75 
RIGHT ANGLE PRISM 23mm Faceea. 1.75 
CROSSLINE RETICLE 23 mm Dia. ea. -50 


BARGAIN 


Oviginal Price $150.00 — OUR PRICE $7.50 





3X ARMY TELESCOPE 


ALL COATED LENSES — BRAND NEW 


These superb telescopes were made by the 


finest optical houses in America. Length 
22% inches, contains 6 coated lenses, five 
of them achromats. The high resolving power 
of the lenses will bring out great detail. 
86° Field of View, 3X. Eyepiece Lens Dia. 
29m/m E.F.L. 144”. Fixed focus. Objective 
25m/m Dia. Also reticle, three detachable 
colored filters. Postpaid, $7.50 





ACHROMATIC TELESCOPE OBJECTIVE 3” 
(76mm) dia., 15” (381 mm) F.L. Magnesium- 
fluoride coated and cemented. Mounted in, alum- 
inum cell. O.D. 35%”. .... Postpaid ea. $20.00 


ALUMINIZED MIRROR —First surface alumi- 
nized mirror. Polished to 44 wave length of flat- 
ness. Packed in individual wooden boxes. Every 
mirror in sealed government inspected box. 
Mfgd. by Bausch & Lomb. Highest astronomical 
quality. Size 24%4”x3”x \%” thick. Postpaid $3.00 


5 POWER TANK ARTILLERY TELESCOPE 
(M71) Brand new. Coated optics. Completely 
assembled. Value $345.00. ......... ea. $29.50 
WIDE ANGLE EYEPIECE—AIll costed optics, 
mounted in focusing cell, 2” clear aperture, 
1%” F.L. 3 Achro. lenses. Value $125.60. 
Perfect. ea. $9.50 


OPTICAL LENS BENCH, a necessity for de- 
signing your own telescopes or optical instru- 
ments. Complete bench with four lens holders. 

Postpaid $8.50 


MOUNTED KELLNER EYEPIECE E. F. L. 
1%”. O.D. of brass mount 1-17/32”, clear aper- 
ture of field lens 1%”, eye lens 13/16”. 

Postpaid $2.65 


4 POWER PANORAMIC TELESCOPE com- 
pletely assembled, slightly used. Optically per- 
fect. For the experimenter, contains Eyepiece, 
Amici Roof Prism, Achromatic objective lens, 
Dove Prism, silvered Right Angle Prism. 

Postpaid $10.00 


A n 


and cemented. 44 mm Dia. 7% OM 
Unmounted .. ea. $2.50 Mounted .. ea. $3.50 


Send $ cent stamp for “BARGAIN” List. 


A. JAEGERS 


123-26S Rockaway Blvd. 


ACHROMATIC OBJECTIVE—Perfect. Coated 
" ‘I 


Von SO. OZONE PARK 20,N. Y. ue 
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cut in halves, mounted on a short piece of 
tubing and the lower faces adjoining the 
plate were machined square. Finally, they 


were dowel-pinned and bolted by four 
countersunk steel screws. Block 10, angle 
13, and the plate of 8 are punch marked 
so that vertical and horizontal positions 
can be readily found after the tripod plat- 
form has been leveled. 

Very little aperture was _ sacrificed in 
mounting the lens in the cell, 1/64” all 
around being enough to hold the lens in 
place. The bearing surface of block 6 
against tube 1 was machined on the lathe, 
as were the side faces, by holding it on 
the angle plate. The other four faces (to 
give it octagon appearance) were hack- 
sawed off and filed. The aluminum rings 
and blocks and the bronze angle plates 
were cast by a local foundry from my own 
enameled patterns. The saddle pieces were 
cut from solid 54 and 3% aluminum plate. 
The counterweight was a piece of junk full 
of large holes which were plugged up and 
the whole finished in ivory. Aluminum 
castings cost 75 cents per pound, bronze 
60 cents per pound; oak lumber (2 x 3) 
for tripod was three dollars. Bakelite tub- 
ing was a sample of several years ago and 
probably not manufactured any more; it 
is very true and sturdy. The eyepiece cost 
15 dollars; the prism was three dollars. 

In order to collimate the optical system, 
the following steps were taken. When ring 
4 was machined four narrow grooves were 
engraved on the outside edge 90° apart 
(by means of the lathe dividing head). 
Black threads were laid across and fas- 
tened with Scotch tape. The eyepiece was 
removed and a special tube with adapter 
substituted. This tube is 5” long; 24%” up 
is a stop with a 3/16” hole, and the top of 
the tube has a stop drilled with a No. 60 
drill. The ‘scope was directed against an 
illuminated sheet about 15 feet distant. 
When looking into the tube a small bright 
field was seen centered in a fainter one of 
twice the diameter. The collimating stud 
16 was loosened and the prism turned to 
bring in the cross lines. By unclamping 
block 6 and shifting it longitudinally in 
the direction required, the horizontal cross 
line was centered, whereupon the vertical 
cross line was checked and the nut of 
stud 16 tightened. 

The eyepiece is at such a distance from 
the primary that, when it is almost com- 
pletely focused down, a shortsighted per- 
son's eye will see sharp at infinity. For 
objects 50 to 75 feet distant, the eyepiece 
must be completely (%4"). 
If still nearer objects are to be observed, 
the lens cell can be unscrewed; it has a 
long thread and will bring objects as close 
as 25 feet into focus. 

It is intended to use the primary with 
cell in a second tube as a camera, without 
prism but with a focal-plane shutter and 
filmholder. Furthermore, a third tube is to 
be used interposing an eyepiece and en- 
larging the image. The objective will then 
be used for focusing. But that is another 
story. 


focused out 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
in-truments and devices, and is open 
for comments, contributions, and ques- 
tions from readers. 

















Telescopes - Parts - Optical Goods 
Bought and Sold 


Tell us what you have or want. 
OUR PURPOSE: To Promote Astronomy 


* 
VALLEY VIEW OBSERVATORY 
106 Van Buren Avenue, 14 
N. S., Pittsburgh, Pa. 








Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes. 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, %”. 
focal length; 114” diameter. Each $5.10. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 





1” 








334 Montgomery Street 


EQUATORIAL MOUNTING 
Complete with slow motion worm and gear. 


Heavy cast iron base, 114” 
polar axis — $40 up. De- 
scriptive literature on re 
quest. 

PYREX 

MIRROR KITS 
Cerium oxide and 2 eye- 
piece lenses with every kit. 
Complete with glass tool, 
rouge, pitch, 


5 abrasives, 
and aluminized diagonal. 
” — $5.25; ” — $6.75; 

10” — $16.75; 


8” — $9.75; 
12” — $31.75. 
Send for catalog listing 


Reflector Kits, Eyepieces, 
Lenses, Lens Blanks, ete. 


DAVID WILLIAM WOLF 
Brooklyn 25, N. Y. 

















SKY - SCOPE 


The new 3',-inch Astronomical 
Telescope that is sweeping 
the country. 

Completely Assembled — Not a Kit 
Equatorially Mounted, 60 Power | 

4%4-wave Aluminized Mirror 
Ramsden Type Ocular 


Price $19.75 


Incredible as this instrument may seem, 
we invite your attention to our free bro- 
chure describing its amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 




















PARABOLOIDAL MIRRORS 


Aluminized Pyrex, f/8, corrected 
to ' wave sodium light 
PLUS 
Aluminized Elliptical Flat—'4 wave 
44-inch .. $24.00 — 6-inch .. $40.00 
8-inch ...... $85.00 10-inch $140.00 
1214-inch $250.00 
Our years of experience in hand correct- 
ing, combined with production methods for 
grinding and polishing, make it possible 
for us to present these new reduced prices! 


RAMSDEN EYEPIECES CUSTOM 
MADE TO FIT SKYSCOPE 
15/16 dia. .... Immediate Delivery 
100 power $5.00 150 power $5.00 
DE Gas ot hccce eer e ns $1.00 
All prices plus postage. 


L & M Optical Co. 


Precision Optical Manufacturers 
69 S. Lexington Ave., White Plains, N. Y. 




















DRAMA OF THE TELESCOPE 
(Continued from page 15) 


importance in modern astronomical re- 
search, are the spectroscope, the photo- 
graphic plate, and many other inventions 
that Galileo could never have pictured 
even in his wildest dreams. And im- 
portant adjuncts to these optical and 
mechanical tools have been the develop- 
ing sciences of mathematics, physics, and 
chemistry, for these have aided the as- 
tronomer in interpreting the facts his 
observations of the heavens have re- 
vealed. 

Today there are large observatories 
located on favorable sites throughout 
the world. Several score in North 
America keep constant vigil of the near 
and tar objects that populate the 
depths of space, and the 1947 American 
Ephemeris lists 224 active observatories 
in the world. Such names as Mount 
Wilson, McDonald Observatory, Oak 
Ridge, Yerkes, and Lick Observatory 
are only a few of the many that bring 
to mind the work of exploring the uni- 
verse. And, of course, the great 200- 
inch reflector on Mount Palomar, in 
California, will soon be turned aloft to 
discover new wonders. 

Not only have telescopes changed 
since Galileo’s day, but the work of the 
astronomer has also changed. ‘Today 
our modern star doctors have little time 
to sweep the heavens aimlessly, hoping 
for the chance discovery of some hither- 
to hidden object. Every observatory has 





SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for 
this column at 40 cents a line per insertion, 
six words to the line. Minimum ad is three 
lines. Remittance must accompany orders. Ad- 
dress Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 


METEORITES: genuine, from Arizona crater, 
wt. 180 gr. Mounted on base will make attrac- 
tive display for collector’s laboratory or observa- 
tory. $9.00. 520 gr. for $20.00. Astronomical 
Laboratory, 2846 Oakley Ave., Baltimore 15, Md. 


FOR SALE: 6” telescope, {/6 pyrex mirror. Tube, 
finder, 3 eyepieces: 36x, 72x, 144x. J. Labrecque, 
Disraeli, Wolfe, P. Quebec, Canada. 


FOR SALE: 3” 
tion in right 
matic erector, 
A. Stewart. 

Calif. 


equatorial refractor with slow mo- 
ascension, 3 eyepieces, an achro- 

eyepiece case, tripod. $195.00. 
1426 Washington St., San Fran- 
cisco 9, 


FOR SALE: Vion refractor 53 mm. Lenses perfect. 
Terrestrial and astronomical eyepieces, each with 
sin disk, sun chield. Cover and case. $45.00. 
Frank L. Ray, 196 Grinnell St., Fall River, Mass. 


ACHROMATIC OBJECTIVES: 45” f.1 3 1/16” 
diameter, $23.00; 27 $20.00; 237%, $16.00. 
Cemented and edged, $2.00 extra. Single optical 
objectives at one half above prices. 12%” reflec- 


9 ” 
oR >» 


tor like new, used only 2 years, 100% perform- 
ance, equatorial mount. ratio 1 to 4, $400.00. 
Micro-Mag Products, 1900 W. 25 St., Cleve- 
land 13, Ohio. 


ASTRONOMICAL TELESCOPES, by Clark, Bra- 
shear, Mogey, Bardou; microscopes, . binoculars, 
barometers, cameras, books on microscopy and 
astronomy. Buy, sell, trade, repair. All instru- 
ments guaranteed. Rasmussen & Reece, 41 Mar- 
ket. Amsterdam, N. Y. 


FOR SALE: 10” aluminized parabolic mirror, 
f/8.3, good polish and figure, $100.00. Also 12”, 
aluminized with good polish and figure. $180.00. 
Bill Haskins, 429 18th St., Santa Monica, Calif. 





a carefully prearranged program of ac- 
tivities with every hour taken up for 
some specific task. Some observatories 
specialize in determining proper motions 
and stellar parallaxes with long-focus 
telescopes. Others make spectrographic 
studies with large reflectors, or survey 
the extragalactic systems. A few use 
Schmidt-type telescopes to conduct star- 
counts and to study the matter between 
the stars. For although among _pro- 
fessional astronomers the hobby of star- 
gazing has given way to the highly 
specialized fields of astrophysics, and the 
secrets of the cosmos are gradually being 
solved, the development of the telescope 
as the prime tool of astronomical re- 
search goes onward. 





». 


Immediate delivery 


3 and 4 inch 


PORTABL 








W. OTTWAY & Co.,Ltd., 


Established 1640 


“The Orion Spotter Telescope” 
The Ideal Telescope for Rifle Ranges 





SPECIFICATION — 


Diameter of object glass: 1.3” 
Magnification: Variable between 
Light transmission: 55% 


15 and 25 


Field of view: (actual) 2° 10’; (apparent) 
82° 30’ 

Length: (open’ 20”; (closed) 11” 

Finish: Bright parts—nickelled. Main body 


Weight: 20 ozs. 
$32.00 


dark brown crinkle. 
Price: Registered Post Free, 
Leather sling $2.00 extra 


Orion Works, Ealing, London, w.5 








. 


REFRACTORS 


STAR DIAGONAL (or prismatic inverter 
for terrestial work), RACK AND 
PINION FOCUSING, 5 FOOT 

HARD MAPLE TRIPOD, 
ALUMINUM TUBE 


3 INCH COMPLETE 
WITH 45, 90, 180 
POWER EYEPIECES 


$265 


4 INCH COMPLETE 
WITH 60, 120, 240 
POWER EYEPIECES 


$435 


Price subject to — j 
change without notice ha 































Objective lenses are pre- 
cision ground of the very 
highest quality crown and 
flint optical glass, and cor- 
rected for chromatic and 
spherical aberrations. 
Both instruments reveal 
details as found on Mars, 
Jupiter, and Saturn with 
= unusual richness and bril- 
liance. These and other 
portable reflecting and 
refracting types are avail- 
able immediately; de- 
scriptive folders sent on 
request. Inquiries on 
permanently mounted 
instruments for college 
and private observa- 


tories are invited. 





2526 GROVE (2) FOLDER 
BERKELEY SENT ON 
CALIFORNIA REQUEST 
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Tue VISIBILITY OF THE Moon 


UR NEAREST NEIGHBOR in 

space should be considered in regard 
to its visibility somewhat as the planets 
have been in previous issues.* For in- 
stance, one may well try to equal or better 
the observation of the youngest moon seen 
with the naked eye that I have been able 
to find a record of; On May 2, 1916, the 
moon was seen from Scarborough, Eng- 
land, when it was 14% hours o!d. It was 
then in that part of its orbit about 5° above 
the ecliptic, the ascending node was in 
Aquarius (near the vernal equinox), and 
the eclipt'c made nearly its greatest pos- 
sible angle with the horizon, producing 
the latest possible setting. 

My own record for seeing the moon is 
1934 hours after new, with slight optical 
aid. This was on December 8, 1942, when 
the sun was in Oph‘uchus and the moon 


9° to the east in Sagittarius. All con- 
ditions were again favorable: the moon 
was 5° above the ecliptic and north of 
the sun, and it was at perigee, 222,600 miles 
distant. I began looking for the moon 
right after sunset and found it 15 min- 
utes later with 3-power binoculars. The 
ilum’nated portion was only 90° of arc 
and looked just a sliver of light. It set 
shortly after, when it could almost be 
seen with the naked eye. 

Usually, if conditions are good, the 
moon first becomes noticeable to the 
naked eye 24 hours after new moon oc- 
curs. Less than this requires advance 
planning and careful observation. In one 
synodic month, 29% days, the moon will 
be visible every night for 27 or 28 days, 
and at certain times may even be seen 
every day in a month, early in the morn- 


THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 





In mid-northern latitudes, the sky appears as at the right at 5:30 a.m. local time 
on the 7th of the month, and at 4:30 a.m. on the 23rd. At the left is the sky 
for 7:30 p.m. on the 7th and 6:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury, a morning star most of the 
month, reaches greatest eastern elongation 
on August 3rd. It is 19° 21’ west of the 
sun in longitude and rises 1% hours before 
the sun. Its magnitude at elongation is 
+0.4, brighter than Castor and Pollux 10° 
to the north, but its brightness increases 
so the planet will be easier to locate after 
elongation. On the 16th of the month it 
rises one hour ahead of the sun, and is 
magnitude —1.1. The Graphic Time Table 
of the Heavens for 1947 (latitude 40° 
north) shows that for several days before 
and after superior conjunction on the 28th 
of August Mercury sets after and rises 
ahead of the sun. 

Venus cannot be seen; superior conjunc- 
tion is on September 3rd. 

Mars, just barely a Ist-magnitude object, 
moves rapidly during the month from Tau- 
rus into Gemini. It is in the morning sky, 
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and on the night of the 5th-6th it passes 
one minute of are north of Uranus, a sight 
visible in opera glasses. (See diagram.) 

Jupiter, magnitude —1.7, sets about 3% 
hours after the sun. Eastern quadrature 
occurs on the 12th. During the daytime on 
August 22nd, the moon will pass close to 
the planet. 

Saturn comes to conjunction with the 
sun on August 5th, but 21 days afterward 
it may be found with the naked eye. On 
the 26th the planet rises 1% hours before 
the sun, and with a clear eastern horizon 
may be viewed about that date. 

Uranus rises about four hours before 
the sun, with Mars very close to it on the 
night of the 5th. Its position on the 15th 
is 5" 39™, +23° 29’ (1947) and the planet 
is 6th magnitude. 

Neptune is too close to the sun for fa- 
vorable observation. E: ©. 





ing before new on one day and the next 
evening after new. The best time for this 
would be in June, when the sun is in that 
part of the ecliptic that is “level” with 
respect to the equator. The moon should 
have its maximum northerly declination 
for northern observers, which from now 
on will occur with more favorable fre- 
quency during June to a most favorable 
situation in 1951. June is further favorable 
because the early sunrise and late sunset 
give the maximum time between observing 
the last crescent of the old moon and the 
first sliver of the new one. 

Previously mentioned planetary con- 
figurations* are true with the moon, only 
most are known by different terms, and 
the earth takes the place of the sun. 
Opposition and quadrature are full and 
quarter moons, and aphelion and _ peri- 
helion become apogee and perigee. Ad- 
ditional phenomena to be considered are 
the regression of the moon’s nodes, the 
movement of the line of apsides (perigee 
and apogee), and physical or apparent 
movements of the moon itself. 

The moon's orbit is inclined about 5° 8’ 
to the ecliptic, and the points where it 
crosses the ecliptic are the ascending 
node (going north) and the descending 
node (going south). A cycle of regression 
of the nodes, westward around the ecliptic, 
takes a little under 19 years to complete. 
When the ascending node occurs with 
the autumnal equinox, as in 1941, the moon 
has its least range of declination during 
the month. Farthest north and south are 
then only 18° 19’ from the equator, giv- 
ing a range of 36° 38’. The extreme and 
most noticeable range occurs with the 
ascending node at the vernal equinox 
(early in 1951), when the moon may 
change its meridian altitude by over 57° 
in 14 days. It may enter the constellation 
of Auriga at these times, for it can be 
28° 35’ north of the celestial equator. 
From the latitude of New York, Luna may 
then be only 11° from the zenith, and 
from 61%° north, circumpolar for at least 
a day in the month. At present, the as- 
cending node is in Taurus, with a longi- 
tude of about 60°. 

Another motion is the eastward move- 
ment of the positions of the moon’s apogee 
and perigee (farthest from and nearest 
to the earth), a complete cycle taking 
about nine years. Max'mum and mini- 
*Sky and Telescope, Observer’s Page, ‘The Visi- 
bility of the Planets,’’ June-September, 1946. 
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This close conjunction of Uranus and 
Mars occurs before their rising for ob- 
servers in the United States. By the 
time they are above the horizon, Mars 
will have moved considerably eastward, 
but with slight optical aid identification 
of Uranus will be quite definite, as only 
two other stars of comparable bright- 
ness are nearby. The marks on Mars’ 
path show its motion in two hours. 











mum. distances are 252,710 and 221,463 
miles. A full moon at perigee is 30 per 
cent brighter than at apogee, a noticeable 
difference. The apparent diameter of the 
moon varies between 33’ 30” and 29’ 22”, 
and accounts in large measure for the 
duration of a solar eclipse and whether it 
will be annular or total. 

The moon’s brightness depends prin- 
cipally on its phase, with full moon gen- 
erally stated to be nine times brighter 
than first quarter. This in turn is 20 per 
cent brighter than last quarter, because at 
last quarter there are more dark areas. 

Earthshine is seen while the moon is in 
crescent phases, best about three to five 
days before and after new. In binoculars 
it may be seen for eight or nine days 
after new. There are variations in its 
brightness due to weather on the earth, 
and earthshine is stronger .:i the old moon 
because the portion of the moon with 
fewer seas is reflecting the light from the 
earth. The blueness of earthshine on the 
moon confirms the belief that our planet 
would appear as a blue “star” if seen from 
sufficiently far away. 

The librations of the moon are the 
result of its own motions and those of the 
earth. In general, librations enable us to 
see more than half of the moon’s surface, 
as much as a total of 59 per cent. In 
telescope or binoculars, librations may be 
observed by noting that features near the 
rim or limb of the moon appear to change 
their distance from the edge and may even 
disappear for a time. Detailed descriptions 
and explanations of the librations will be 
found in the more complete astronomical 
texts, such as Russell, Dugan, and 
Stewart’s Astronomy,. pages 169-170. 

EDWARD ORAVEC 





PHASES OF THE MOON 


Full moons. a3 oss oo0.5 August 2, 1:50 
Leet quartets dis ich August 9, 20:22 
MGW: TRO aG ee vlna es August 16, 11:12 
First Ggavier \ 5.6%. +... August 23, 12:40 
Pall POOR ics fs seas was August 31, 16:34 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 





Configurations at 2* 15" for an Inverting Telescope 
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VARIABLE STAR MAXIMA 


August 2, S Carinae, 5.7, 100661; 2, RR 
Sagittarii, 6.6, 194929; 7, Z Puppis, 7.9, 
072820b; 10, R Canum Venaticorum, 7.7, 
134440a; 12, S Coronae Borealis, 7.5, 
151731; 16, R Virginis, 6.9, 123307; 24, R 
Trianguli, 6.3, 023133. 

September 1, R Cassiopeiae, 6.5, 235350; 
2, RT Cygni, 7.4, 194048; 3, T Columbae, 
7.6, 051533; 3, R Carinae, 4.6, 092962. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 





METEORS IN AUGUST* 


August is known as the month for me- 
teors. The finest display of the year comes 
from the Perseids, seen the first three 
weeks of the month. Many minor showers 
and the Delta Aquarids (maximum July 
28th) contribute to make this month out- 
standing for meteor observation. 

Perseid meteors may be seen from the 
first of the month to the 21st. High rates 
occur from the 9th to the 13th, with up to 
70 meteors per hour visible at meximum 
in a clear moonless sky. The highest rates 
ever recorded were 189 per hour, in 1945 
by R. J. Wood, as noted in Popular As- 
tronomy for December, 1945. 

The moon, fortunately, is at last quarter 
on the 9th of August, and although it will 
be in Taurus, south of the radiant during 
maximum of the shower, it will not seri- 
ously interfere. The radiant rises shortly 
after sunset in northern latitudes, but the 
shower should be best after midnight each 
night. One need not look directly at the 
radiant for best results; nearby regions in 
any direction will be more fruitful. Meteors 
from the shower will be seen, however, 
over the entire sky — the longer trails are 
usually farther from the radiant. Bright 
Perseids are frequent. The writer has seen 
a dozen brighter than Jupiter on a single 
night during the Perseid maximum. 

Hourly counts and plots of this and 
other showers will be appreciated by the 
American Meteor Society, Flower Observ- 
atory, Upper Darby, Pa. Individuals 
should keep separate counts of all the me- 
teors seen, regardless of duplications with 
others in an observing group. Sky and 
Telescope will be interested in publishing 
brief accounts of successful observations 
and photographs of this year’s August 
meteors. EDWARD ORAVEC 


*See page 11 for predictions of Perseid radiant 
positions from Harvard photographic data.—-ED. 





MINIMA OF ALGOL 
August 2, 17:00; 5, 13:49; 8, 10:37; 11, 
-26: 14, 4:15: 17, 1:03; 19, 21:52; 22, 18:40; 
5, 15:29: 28, 12:17; 31, 9:06. September 3, 
54. 
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GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 











OCCULTATION PREDICTIONS 


August 4-5 336 B Aquarii 6.5, 23:26.3 
—9-33.5, 18, Em: A 9:34.0 —0.2 +1.8 191; 
C. 9:25.39 —O2 +22 388+ B 9862-324 
+ 1.2 220; F 8:51.2 —1.4 +2.0 212; G 8:46.2 
1.8 +0.8:.273; Mi 8:194:—-19 +1.3:259; 
I 8:28.6 —1.7 +1.0 282. 


10-11 53 Tauri 5.4, 4:16.3 +21-00.9, 24, 
Em: A 5:51.5 +0.3 +1.7 233; B 5:568 
+0.2 +1.6 238; C 5:47.2 +0.4 +1.6 232; 
D 5:55.4 +0.3 +1.5 241. 

10-11 247 B Tauri 5.7, 4:24.9 +21-30.2, 
24, Em: G 9:31.8 +0.1 +1.9 228: H 9:04.8 
+0.6 +2.0 209; I 9:30.6 +0.2 +1.7 235. 

22-23 11 H Librae 5.5, 15:29.6 —19-29.5, 
7, Ime 421247; 1.1 17 4: @3a238 
—1.4 “4,1 30: 2 3:29:4.--20 >-1:2-409 


September 7-8 103 Tauri 5.5, 5:04.9 
+ 24-11.8, 23, Em: A 8:34.7 —1.1 +1.7 246; 
B:8:36.2 ~—b2 Es 258: C6256. 19 
r1& 242-. DD S:26:7 Li +s eee 
$:12.4 —0.8 +1.3:266;:F 7:54.8 —0.4 +13 
253. 


For selected occultations (visible at three or 
more stations in the U. S. and Canada under 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, immersion or emersion; standard station 
designation, GCT, a and b quantities in minutes, 
position angle; the same data for each standard 
station westward. 

Longitudes and latitudes of standard stations 
are: 


A +72°.5, +42°.5 

B +73°.6, +45°.6 

C +77°.1, +38°.9 G +114°.0, +50°.9 

D +79°.4, +43°.7 H +120°.0, +36°.0 
I +123°.1, +49°.5 


E +91°.0, +-40°.0 
F -+-98°.0, +30°.0 


The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Le, lat. L) within 200 
or 800 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 

For additional occultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
KE. W. Woolard and Paul Herget. 





BOUND VOLUMES 
of Sky and Telescope are now avail- 
able, for Volumes II, IV, and V, at 
$6.00 each, plus postage. Binding is 
in blue library buckram, and the index 
is bound in each volume. Indexes to 
all volumes are still in stock, at 35 
cents each, in stamps or coin, 


SKY PUBLISHING CORPORATION 
Cambridge 38, Massachusetts 
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In Focus 


LATE XVII of the series of lunar 
back-cover pictures is along the east- 
ern limb of the moon, where most of the 
area is devoid of shadows because of the 
directness of the solar illumination at last 
quarter, Many of the identifications are 
somewhat uncertain, and on the accom- 
panying chart these features have been 
indicated by dotted outlines. Portions 
of this plate appeared on Plates XIV and 
XV, and some features were discussed 
when those plates were printed. Identifi- 
cations and spellings here follow the Inter- 
national Astronomical Union's Named Lu- 
nar Formations, by Blagg and Mueller. 
Biographical information is from the 
British Astronomical Association memoir, 
Who’s Who in the Moon. 

Billy. Described by Goodacre as a fine 
3l-mile ring plain, with a smooth dark in- 
terior, this feature is named for Jacques 
de Billy (1602-1679), a French Jesuit math- 
ematician. He argued against the theory 
that comets move in straight lines, and 
strove to enlighten people from fear of 
comets and other astrological superstitions. 

Cavendish. This crater is identified by 
the smaller crater in its southeastern wall. 
It is named for Henry Cavendish, 18th- 
century pioneer of modern chemistry and 
physics. He “weighed” the earth with his 
torsion balance. 

Crueger. This 17th-century professor of 
mathematics and poetry at Danzig was the 
teacher of Hevelius. The interior of the 
crater is dark at all angles of illumination. 

Doppelmayer. On the southeastern edge 
of Mare Humorum, this ring plain is half 
“submerged,” but its central hill stands out 
noticeably. It is about 40 miles in diam- 
eter. Doppelmayer (1671-1750) was profes- 
sor of mathematics at Nuremberg; he pub- 
lished a star atlas and a chart of the moon. 

Flamsteed. The first Astronomer Royal 
has this small crater named for him. It 
stands inside a large enclosure with badly 
broken walls. 

Grimaldi. Foreshortening makes this 
large formation seem smaller than it is. 
Goodacre estimates its diameter as 150 
miles, although the I.A.U. gives only 97 
miles. There are in addition 18 associated 
and designated formations. The floor of 
Grimaldi is reputed to be the darkest area 
on the moon. It was Grimaldi’s map which 
Riccioli used to name features on the 
moon, and the formations bearing these 
astronomers’ names are close together. 

Hansteen. Compare this crater 
nearby Billy, of about the same size. Chris- 
topher Hansteen was a famous 19th-cen- 
tury geodesist who discovered the position 
of the north magnetic pole and wrote on 
the aurora, meteor showers, and the solar 
corona. 

Letronne. This is another large, almost 
obliterated ring plain. This French sci- 
entist was an authority on ancient Egyp- 
tian civilization, and in 1840 keeper of the 
French national archives. 


with 


Mersenius. A contemporary of Galileo 
and a fellow pupil of Descartes, Marin 
Mersenne taught theology in Paris. He 
corresponded with scientists everywhere, 


building Paris into Europe’s intellectual 
center. He wrote on physics, chemistry, 
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astronomy, and experimented with para- 
bolic reflectors. This lunar formation is 
marked by broad, terraced walls. 

Oceanus Procellarum. The Ocean of 
Storms contributes considerably to the 
smoothness and darkness of the _ last- 
quarter moon. 

Riccioli. Over 200 of Riccioli’s lunar 
names are still in use, after about 300 years. 
Riccioli opposed the Copernican theory in 
favor of the Tychonic system. On this pic- 
ture, the formation is almost impossible to 
outline exactly. 

Rook Mountains. These mountains are 
often seen in profile on the limb of the 
moon, some peaks rising 25,000 feet, ac- 
cording to Goodacre. Lawrence Rooke 
(1622-1666) was a professor of astronomy 
at Gresham College. He observed Jupiter's 
satellites assiduously, even on the night of 
his death. 

Zupus. This inconspicuous plain is 
named for the astronomer who may have 
been first to discern the belts of Jupiter, 
Giovanni Battista Zupi. 





A CORRECTION — 22 AMER- 
ICANS ON THE MOON 


Dr. Alice H. Farnsworth, of Mt 
Holyoke College, has called attention 
to the fact that 22 Americans, and not 
20, are named on the moon. ‘wo names 
must be added, therefore, to the list 
published in the June issue in the article 
by John W. Streeter. 

Benjamin Peirce. In addition to 
Simon Newcomb, Neison named a for- 
mation shown on Plates II and 1X for 
an American mathematician and astron- 
omer, professor of mathematics and 
astronomy at Harvard in the middle of 
the 19th century. 

Lewis Morris Rutherfurd. The 
French amateur astronomer, C. M. 
Gaudibert, who specialized in observing 
the moon, named a formation on Plate 
X after the American who devised and 
made the first lens for celestial photog- 


raphy. He took fine pictures of the 
moon and sun, and ruled diffraction 
gratings surpassed only by those of 


Rowland. 





CONVENTION AT PHILA- 
DELPHIA 
(Continued from page 5) 

convention received a copy of The Ob- 
server for July, 1947, containing six 
one-column articles: The Franklin In- 
stitute, Amateur Astronomers of the 
Franklin Institute (publishers of The 
Observer), the Rittenhouse Astronom- 
ical Society, the Sproul Observatory of 
Swarthmore College, Astronomy at 
Haverford, and Flower Observatory, by 
Dr. Roy K. Marshall, E. F. Bailey, 
Harry B. Rumrill, Dr. Peter van de 
Kamp, Dr. L. C. Green, and Dr. 
Charles P. Olivier, respectively. Page 
4 of the issue gave the convention pro- 
gram, on which the last event was the 
special demonstration of the Fels Plan- 
etarium Sunday morning. 

Dr. Marshall demonstrated the oper- 
ation of the Fels projector, and pointed 
out some of its limitations as well as its 
accomplishments. | Accompanying that 
portion of his talk which concerned the 
mythology of the constellations was 
dreamy Liszt music. ‘The Fels instru- 
ment looks “streamlined” as the small 
globes containing the projectors for the 
constellation names have been removed. 
‘The group photograph in the planetar- 
ium chamber caused lots of fun, as we 
draped and redraped ourselves around 
the projector. 

The exhibit of instruments, photo- 
graphs, charts, and gadgets by amateur 
astronomers was of high standard and 
required much time to be thoroughly 
appreciated. In charge of the exhibits 
was Mr. Bailey, and the judges were 
George V. Plachy, secretary, AAA of 


New York, Mr. Federer, and Mr. 
Spitz. First prize of 10 dollars was 
awarded to students of Mrs. R. M. 


Cole, Bryn Athyn, Pa., for an exhibit 
containing a model of the solar system 
(including the satellites), a star dial, 
an ecliptic star chart, and an insolation 
chart. “wo second prizes, five dollars 
each, were awarded: George W. Clapp, 
Newtown Square, Pa., for a painting of 
Scorpius and Sagittarius from 28° north 
latitude; S. F. Thorpe, Louisville, Ky., 
for a 35-mm. camera adaptation to his 
telescope and a combined Foucault and 
Ronchi knife-edge tester. Three third 
prizes, two dollars each, went to John 
Stofan, Teaneck, N. J., Orion photo- 
graph; David Rotbart, Washington, 
D. C., meteor camera, and solar eclipse 
camera from Japanese machine gun 
camera; Milwaukee Astronomical So- 
ciety, sidereal clock, double-slide plate- 
holder, auroral photometer, and_plate- 
cutting device. 

Start planning your own exhibits 
now, in order to have a good showing 
next summer. Also, Mr. Halbach sug- 
gests that each organization member 
work on bringing a new society into the 
league now or before next year’s con- 
vention. We'll be seeing you in Mil- 
waukee, July 3, 1948, we trust. 











UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE OPTICS! COMPLETE METAL PARTS! SAVE MORE THAN % REGULAR COST! 





ARMY'S 6 X 30 BINOCULARS 


No Carrying Case with any Sets shown below. 
M-13Al1 Sets are waterproof model. M-3 Sets are 
not waterproof. Limit 1 Set to a Customer 
on all Sets shown below. 


COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6 x 30 Binoculars. Everything you need 
— ready for assembly. When finished will look 
like a regular factory job costing $102 to $120. 
[he Optics are new, in perfect or near perfect 
condition. Have new low reflection coating. 
Metal Parts are new and perfect, all completely 
finished. No machining required. Bodies factory 
hinged and covered. Complete assembly instruc- 
tions included. 

RG: SeOE S selweae.cc eeu cuns $40.00 Postpaid, 
UT OR Be eee ee Total, $48.00 


COMPLETE OPTICS & METAL PARTS—Model 
M-3, 6x 30 Binoculars. The Optics in this set 
are new, perfect or near-perfect. Prisms have 
new low reflection coating. Factory mounted 
Eye Piece and Objective Assemblies not coated. 
Metal Parts are perfect, new, ready for assembly. 
When finished, this will look like a regular fac- 
tory job, except a name has been filed off a 
cover plate. No machining required. Bodies fac- 
tory hinged and covered. 


Government's 7 X 50 Binoculars 


Here’s an unusual opportunity to secure a fine set 
of Binoculars at a substantial saving of money. 
Offered here are complete sets of Optics and Metal 
Parts for the 7 x 50 Binoculars. These components 
are new and all ready for assembly. We _ supply 
full instructions. Limit 1 set of Metal Parts and 
1 set of Optics to a customer. 


METAL PARTS—Set includes all Metal Parts - 
completely finished for assembly of 7 x 50 Bin- 

oculars. No machining required. Bodies have been 
factory hinged and covered. A sturdy Binocular 

Carrying Case is included with each set of Metal 
arts. 

Stock #841-Y, 7 x 50 Metal Parts, $36.20 Postpaid 


OPTICS—Set includes all Lenses and Prisms you 
need for assembling 7 x 50 Binoculars. These Op- 
tics are in excellent condition — perfect or neat 
perfect and have new low reflection coating 
Stock 3$5102-Y, 7x50 Optics. $25.00 Postpaid 


NOTICE! If you buy both the Binocular Optics 
and the Binocular Metal Parts, your purchase be- 
comes subject to 20% Federal Excise Tax. Be sure 
to add amount covering tax to your remittance or 
your order cannot be filled. 


METAL PARTS ONLY—Model M-I3AlI, 6 x 30 
Binoculars. No Optics. Same Metal Parts as 
described for Stoek #830-Y. 

Stock #832-Y, 6x30 Metal Parts, $25.00 Postpaid 


METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
oculars. No Optics. Some machining on these 
Metal Parts required. Bodies hinged and Prism 
Shelf holes placed, but you must tap them. 
Prism Shelves have been machined. Six lead 
spiral focusing threads have been cut. Some less 
difficult components you must thread and ma- 
chine yourself, but all material you need is fur- 
nished except body covering material and Optics 
Stock #833-Y, 6x30 Metal Parts, $12.90 Postpaid 


OPTICS FOR 6x 30 BINOCULARS (No Metal 
Parts.) Perfect, and low reflection coated. 
DONG SCN scone eNS cues ees $15.00 Postpaid 
SAME OPTICS AS ABOVE—Coated—but slight 
seconds. 

SI RIE oc ns Ck cas bows $12.75 Postpaid 
Uf you buy both the Binocular Optics and the 
Binocular Metal Parts, your purchase becomes 
subject to 20% Federal Excise Tax. Be sure to 
add amount covering tax to your remittance or 
your order cannot be filled. 


Optics and Metal Parts are Available for Monoc- 








Cee: SI, * Dei eda re ces $35.00 Postpaid, ulars (4% a Binocular). For Complete Details, 
Nae eR Total, $42.00 Write for Bulletin #14-Y. 
Stock #1-Y — “Our Advertising Special” — 15 


lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm, cameras, stereoscopic viewers, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 


NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 


Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses in sets listed 
above . . . only $1.00 Postpaid. 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and a piece of Heat Ab- 
sorbing Glass with directions. 
NOE Sw 0 oa iew ceed cece s $1.95 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
jecting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 
SUR SERGE io oi 6 i ewan Chbaees $3.10 Postpaid 
MOUNTED KELLNER TELESCOPE EYE PIECE 
Perfect, coated, in Ordnance sealed boxes. F.L. 
1% inches. Outside dia. of steel mount 40 mm. 
Seneke BGR Re wae ic o's an dnlvdes cave $3.15 Postpaid 
WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
AT BARGAIN PRICES. WRITE FOR CATA- 
LOG “Y” — SENT FREE! 


SATISFACTION GUARANTEED 


EDMUND SALVAGE COMPANY + 





SCHMIDT OPTICAL SYSTEM. Black plastic body, 
size 3-15/16” by 5-14”. F.L. 2.4”... . with amaz- 
ing speed of F.0.9. Used in Navy’s Infra-Red 
Sniperscope and Signalling Units. Govt. cost $134. 
Limit 1 to a customer. 

meee “SPN sic ivlobavedaxcceve $6.00 Postpaid 


SPECTROSCOPE SETS 
These sets contain all Lenses and Prisms you 
need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 
Stock #1500-Y—Hand Type 
Stock #1501-Y—Laboratory Type . 


$3.45 Postpaid 
$6.50 Postpaid 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 

Stock #+703-Y—8 Ibs. (min. wt.)—$5.00 Postpaid 
Stock 37702-Y—1% Ibs. ........ $1.00 Postpaid 


Plain or Silvered 
90-45-45 deg. 534” long, 214” wide, finely ground 
and polished 
Stock #3004-Y Silvered Prism 


pO ee re eres $2.00 Postpaid 
Stock #3005-Y Plain Prism 

ee ers $2.00 Postpaid 
Stock #3100-Y Silvered Prism 

Oe rrr rere $1.00 Postpaid 
Stock #3101-Y Plain Prism 

pe | POET Oe Core. $1.00 Postpaid 


(Illustrated Book on Prisms included FREE) 
@ 


P.O. 


NEVER HAS THERE BEEN SUCH A 


SENSATIONAL BARGAIN 


AS THIS! 


BUBBLE SEXTANT 


TYPE A-10 











Used by the Army Air Forces, these Bubble Sex- 
tants cost the Govt. about $200 each to make. At 
our price of $12.50, you can quickly see that this 
is a wonderful bargain. Included with your Bubble 
Sextant shipment will be a sturdy wooden Carry- 
ing Case, equipped with catches and handle, 5 spare 
waxed paper discs, flashlight with rheostat for 
using Sextant at night. (Uses ordinary flashlight 


cells which are not furnished.) Auxiliary 2 Power 


Galilean Telescope for use on faint stars, Allen 
wrench, 1 spare marking point. Though wartime 
used, these Sextants have been, where necessary, 
completely repaired, collimated, and put in good 
working order. The light bulb has been tested. 
The Bubble is in working condition. All other 
working parts have been checked and are in good 
order. Because these Sextants have been wartime 
used, we make the following guarantee: if you are 
not satisfied that our Sextant is exactly as we 
represent it, return it within 10 days and your 
money will be refunded. Full directions on how to 
use the Bubble Sextant will accompany your ship- 
ment. 

PS | errr eye $12.50 Postpaid 


MOUNTED PROJECTING LENS SYSTEM. F.L 
91.44 mm. (just right for 35 mm. Projectors). 
Speed of F.1.9. Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 


Bioek BAGBY 2 ocvcccccvccsvsess $3.00 Postpaid 
MOUNT FOR ABOVE PROJECTING LENS SYS- 
TEM — Stock #£715-Y ......++-+-: $1.50 Postpaid 


BATTERY COMMANDER’S PERISCOPE With 
Tripod—6 Power Instrument. Excellent condition 
Length 27% inches — diam. 114 inches. Cost U. S. 
Govt. approximately $175.00. 
Stock #717-Y $20.00 F.0.B. Audubon 


AIR FORCES GUNSIGHT 


With Polarizing Variable Density Attachment 
Can be used as Slide Viewer, or take it apart and 
you can get Polarizing Variable Density Attach- 
ment, Mangin Concave Mirror, Reflector Plate, 
Metal Reticle, Window, Lamp Housing, Ring and 
Bead Sight. The Polarizing attachment alone is 
worth many times the price of entire unit. Consists 
of 2 Polarizing Filters mounted with small handle 
which rotates one around the other. May be used in 
Photography, Research, Experiments, as Light 
or e e : 
ie ees X ae ia hk ia ida on $5.00 Postpaid 
Same Unit Without Polarizing Attachment 
Stock 2916-Y .....--ceceeccccnees $2.50 Postpaid 
BOMBER SIGHTING STATION—A double end 
Periscope Type Instrument of highest precision 
Brand new and in perfect condition. 6 ft. tall, 
shipping wt. 360 lbs. Orig. cost $9,850. Consists of 
numerous Lenses, Prisms, Mirrors, Gears, Mo- 
tors, Metal Parts and Electrical Gadgets. 
Stock #914-Y .....+-+-- $50.00 F.0.B. Oklahoma 
POLARIZING VARIABLE DENSITY ATTACH- 
MENT FOR 7 x 50 BINOCULARS—An amazingly 
effective unit for controlling amount of light 
reaching your eyes. Cuts down glare in sky and 
overwater observations. Easily snapped on and off 
over the eye cups of 1" aes 7 x 60 Bin- 
oculars. Govt. cost $8.30 each. 
Stock 7£20,000-Y ....--eeeeceeers $2.00 Postpaid 


ORDER BY STOCK NO. 


AUDUBON, NEW JERSEY 


Sky AND TELESCOPE (No. 70) 25 


—— 





DEEP-SKY WONDERS 
ETWEEN 18 and 19 the amateur 
will find about 14 globular clusters 

Five of them bear Messier numbers. Their 
diameters range 1.4’ to 17’; their in 
tegrated magnitu rom 3.6 to 10.2. But 
their brig per unit area is more uni- 
form i s given here, and 
the writer would like to know how many of 
these an amateur can succeed in locating 
M NGC 18' Dec. Diam. Mag. 

6541 )' ae ot. 5.8 
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STARS FOR AUGUST 


This chart shows the sky as it is seen 
from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom, 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 





EVENING STARS FOR SOUTHERN OBSERVERS 


HIS CHART is prepared for a basic latitude of 30° south, local mean ‘times which must be corrected for standar 

but it may be used conveniently by observers 20 degrees time differences. The 30° horizon is a solid circle; the other 
on either side of that parallel. These southern charts appear horizons are circles. too, those for 20° and 40° south being 
in alternate months, but always two or three months in ad- dashed in part. When facing south, hold “South” at the 
vance, to allow time for transmission to observers in any bottom, and similarly for other directions. Observers in the 
part of the world. The sky is here shown as it appears on tropics may find north circumpolar stars on any of our 
Oct. 7th at 11 p.m., Oct. 23rd at 10 p.m., Nov. 7th and northern star charts. For other charts in this series, s: 
23rd at 9 p.m. and 8 p.m., respectively. Times for other issues of alternate months from September, 1945, to July, 1946; 
days vary similarly, four minutes earlier per day. These are and October, 1946, to the present. 
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